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(54) POLYACETAL RESIN COMPOSITION AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stability of a polyacetal resin and inhibiting the evolution of 
formaldehyde. 

SOLUTION: This polyacetal resin composition is obtained by adding about 0.01-10 pts.wt of a processing 
stabilizer and about 0.01-10 pts.wt. of an inhibitor to 100 pts.wt. of polyacetal resin. The inhibitor can be 
selected from urea, a urea derivative and an amidine derivative. A polyalkylene glycol, a fatty ester, a fatty amide, 
a metal salt of fatty acid, or the like, can be used as the processing stabilizer. The urea derivative includes an N- 
substituted urea, a urea condensate, and a ureide compound (an acyclic ureide, a cyclic ureide or a metal salt of 
cyclic ureide). The amidine derivative includes an acyclic amidine and a non-melamine-based cyclic amidine. A 
weather-(light-)resisting stabilizer, an antioxidant, a nitrogen-containing compound, a coloring agent, or the like, 
may be added to the polyacetal resin. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The polyacetal resin constituent containing a kind of processing [ at least ] stabilizer chosen from 
polyacetal resin, a polyalkylene glycol and fatty acid ester, the fatty-acid amide, and the fatty-acid metal salt, and 
at least one sort of inhibitors chosen from a urea or its derivative, and an amidine derivative. 
[Claim 2] The polyacetal resin constituent according to claim 1 whose polyalkylene glycol is the homopolymer or 
copolymer of two to C6 alkylene glycol. 

[Claim 3] The polyacetal resin constituent according to claim 1 whose fatty acid which constitutes fatty acid 
ester is univalent [ with a carbon numbers of ten or more ] or a divalent fatty acid. 

[Claim 4] The polyacetal resin constituent according to claim 1 whose alcohol which constitutes fatty acid ester 
is the polyhydric alcohol of carbon numbers 2-6. 

[Claim 5] The polyacetal resin constituent according to claim 1 with which fatty acid ester has the hydroxyl of at 
least one isolation. 

[Claim 6] The polyacetal resin constituent according to claim 1 whose average degree of polymerization the 
alcohol which constitutes fatty acid ester is two or more polyoxy alkylene glycol. 

[Claim 7] The polyacetal resin constituent according to claim 1 whose fatty acid which constitutes a fatty-acid 
amide is a with a carbon numbers often or more fatty acid and said whose fatty-acid amide is a bis-fatty-acid 
amide. 

[Claim 8] The polyacetal resin constituent according to claim 1 which is a salt with a kind of metal chosen from 
the group which a fatty-acid metal salt becomes from a with a carbon numbers often or more fatty acid, alkali 
metal and alkaline earth metal, a periodic-table 1B group metal, a periodic-table 2B group metal, a periodic-table 
3B group metal, a periodic-table 4B group metal, and a periodic-table 8 group metal at least. 
[Claim 9] The polyacetal resin constituent according to claim 1 whose urea derivative is a mono-N-permutation 
urea or a urea condensation product. 

[Claim 10] The polyacetal resin constituent according to claim 1 which was chosen from the group which a urea 
derivative becomes from the condensation product of biuret, BIUREA, and a urea and an aldehyde compound and 
which is a kind at least. 

[Claim 11] The polyacetal resin constituent according to claim 1 whose urea derivative is a condensation product 
of a urea and one to C6 aldehyde. 

[Claim 12] The polyacetal resin constituent according to claim 1 whose urea derivative is mono-ureido or 
diureide. 

[Claim 13] The polyacetal resin constituent according to claim 1 whose urea derivative is un-annular ureido or 
annular ureido. 

[Claim 14] The polyacetal resin constituent according to claim 1 which is at least one sort chosen from the group 
which a urea derivative becomes from the ureido of dicarboxylic acid, the ureido of alpha-oxy acid, the ureido of 
beta-aldehydic acid, ureido acid, allantoin, and its derivative. 

[Claim 15] The polyacetal resin constituent according to claim 1 whose urea derivative is the salt of monochrome 
or diureide, and a metal. 

[Claim 16] The polyacetal resin constituent according to claim 15 which is a salt with at least one sort of metals 
chosen from the group to which a urea derivative serves as monochrome or diureide from alkali metal, alkaline 
earth metal, a periodic-table 1B group metal, a periodic-table 2B group metal, a periodic-table 3B group metal, a 
periodic-table 4B group metal, and a periodic-table 8 group metal. 

[Claim 17] The polyacetal resin constituent according to claim 1 whose urea derivative is the salt of allantoin or 
allantoin, and a metal. 

[Claim 18] The polyacetal resin constituent according to claim 1 whose urea derivative is allantoin dihydroxy 
aluminum. ^ - •W v-l, ?' 

[Claim 19] The^olyacetal resin constituent according to claim 1 whose amidine derivative is a creatinine or its 
derivative. 



[Claim 20] The polyacetal resin constituent according to claim 1 which contains the processing stabilizer 0.01 - 
10 weight sections, and an inhibitor 0.01 - 10 weight sections to the polyacetal resin 100 weight section. 
[Claim 21] The polyacetal resin constituent according to claim 1 which furthermore contains a weatherability 
(light) stabilizer. 

[Claim 22] The polyacetal resin constituent according to claim 1 which furthermore contains a nitrogen content 
compound. 

[Claim 23] The manufacture approach of the polyacetal resin constituent which mixes polyacetal resin, a 
processing stabilizer according to claim 1, and an inhibitor according to claim 1. 

[Claim 24] Polyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1. 
[Claim 25] (1) Polyacetal resin mold goods according to claim 24 whose amount of generating formaldehyde is 
below surface area 2.5microper two g of mold goods when it saves at the temperature of 80 degrees C in a 
closed space for 24 hours and the amount of generating formaldehyde saves in the closed space of below surface 
area" 1.5microper two g of mold goods or (2) temperature of 60 degrees C, and saturated humidity for 3 hours. [ of 
1 cm ] [ of 1 cm ] 

[Claim 26] Polyacetal resin mold goods according to claim 24 whose mold goods are at least one sort chosen 
from autoparts, the electrical and electric equipment and electronic parts, building materials and a pipe fitting, a 
life and the components for cosmetics, and medical components. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A formaldehyde yield is controlled remarkably and this invention relates to the polyacetal 
resin mold goods fabricated with said resin constituent in the polyacetal resin constituent excellent in fabricating- 
operation nature and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an antifriction and 
abrasiveness, chemical resistance, and a moldability, polyacetal resin is widely used in the field of autoparts, 
electrical-and-electric-equipment components, other precision machinery components, building materials and a 
piping member, the components for a life / makeup, medical components, etc. However, the demand to the qualit\ 
shows the inclination developed more with amplification of an application, and diversification. It is mentioned that 
poor shaping, such as a silver streak of that the mechanical strength in processing processes, such as extrusion 
or a forming cycle, does not fall as a property required of polyacetal resin, that the affix (mould deposit) to metal 
mold does not occur, that the mechanical physical properties under long-term heating conditions (heat aging) do 
not fall, and mold goods and a void, does not arise etc. Decomposition of the polymer at the time of heating is 
mentioned to one of the important factors of these phenomena. Especially polyacetal resin is easy to be 
decomposed from the chemical structure easily under acidity or alkaline conditions under a heating oxidizing 
atmosphere intrinsically. Therefore, as an essential technical problem of polyacetal resin, thermal stability is high 
and controlling generating of the formaldehyde from a molding processing process or mold goods is mentioned. 
Formaldehyde is activity chemically, and if it becomes a formic acid by oxidation, and has an adverse effect on 
thermal resistance or uses for the components of the electrical and electric equipment etc., a metal contact- 
surface article will corrode, or it will discolor by adhesion of an organic compound, and it will produce a contact 
fault. Furthermore, formaldehyde itself pollutes the work environment in a subassembly process, and the living 
environment of the activity circumference of a final product. 

[0003] In order to stabilize an activity end chemically, the approach of carrying out decomposition clearance of 
the part for an unstable end, and using as an inactive stability end about the approach and copolymer which 
esterify the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a trioxane 
and the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular formal, at the 
time of a polymerization etc. is learned. However, at the time of heating, **** decomposition in the principal chair 
part of a polymer also takes place, the prevention cannot be coped with only by the above-mentioned processing 
but addition of an antioxidant and other stabilizers is made indispensable practical. 

[0004] However, even if it blends these stabilizers, it is difficult to control decomposition of polyacetal resin 
thoroughly, and in the case of melting processing by the extrusion and the forming cycle for preparing a 
constituent actually, an operation of heat and oxygen is received within the cylinder of an extruder or a making 
machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a principal chain, 
and work environment is worsened at the time of extrusion-molding processing. Moreover, if rear-spring- 
supporter shaping is carried out to long duration, while a fines-like object and tarry material will adhere to metal 
mold (mould deposit) and reducing working efficiency, it is one of the maximum factors to which the surface state 
of mold goods is reduced. Furthermore, lowering of a mechanical strength and discoloration of resin arise by 
polymer decomposition. From such a point, great efforts are continued in quest of the more effective stabilization 
formula about polyacetal resin. 

[0005] As an antioxidant added by polyacetal resin, the phenolic compound (hindered phenol) which has steric 
hindrance, and the amine compound (hindered amine) which has steric hindrance are known, and a melamine 
derivative, an amidine compound, an alkali-metal hydroxide and an alkaline-earth-metal hydroxide, organic, or an 
inorganic-acid salt is used as other stabilizers. Moreover, an antioxidant is usually used combining other 
stabilizing agents. However, even if it uses such an additive, it is difficult to give high stability to polyacetal resin. 
[0006] Metal content compounds, such as an oxide of a steric hindrance nature phenolic antioxidant, magnesium, 



or calcium or a carbonate, and a polyalkylene glycol are blended with polyoxymethylene, and the 
polyoxymethylene constituent with which it extruded while raising thermal stability, and the yellow in the inside of 
a plane etc. or generating of a black particle was controlled is indicated by JP, 7-228751 A 

[0007] The weatherproof polyacetal resin constituent which added a weatherability (light) stabilizer and fatty acid 
ester to polyacetal resin is indicated by JP,5-70664,B. However, it is difficult to still control generating of 
formaldehyde notably only by addition of addition of a metal content compound and a polyalkylene glycol or a 
weathering (light) stabilizer, and fatty acid ester. 

[0008] Improving weatherability (light) nature, thermal stability, and a moldability is proposed by JP,6-1 36234,A by 
adding a melamine-formaldehyde polycondensation object as an anti-oxidant, a weathering (light) stabilizer, and 
other stabilizers to polyacetal resin. However, even if it uses a melamine-formaldehyde polycondensation object, 
it is difficult to control generating of formaldehyde notably. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to provide with mold goods 
the resin constituent which can improve the thermal stability of polyacetal resin, especially the melting stability at 
the^time of a fabricating operation and its manufacture approach, and a list. 

[0O10] Other objects of this invention can control generation of formaldehyde remarkably by little addition, and 
are to provide with mold goods the polyacetal resin constituent which can improve work environment and its 
manufacture approach, and a list. 
[0011] 

[Means for Solving the Problem] A urea, its derivative, or an amidine derivative finds out that effectiveness 
remarkable as a stabilizer of polyacetal resin is shown, and this invention persons came to complete this 
invention, when it uses combining processing stabilizers, such as a polyalkylene glycol, fatty acid ester, a fatty- 
acid amide, and a fatty-acid metal salt, as a result of performing retrieval examination of a series of nitrogen 
content compounds about the stabilizer of polyacetal resin, in order to attain the above-mentioned object. 
[0012] That is, the polyacetal resin constituent of this invention consists of polyacetal resin, a processing 
stabilizer, and inhibitors, such as a urea or its derivative, and an amidine derivative. As said processing stabilizer, 
a polyalkylene glycol, fatty acid ester, a fatty-acid amide, a fatty-acid metal salt, etc. can be illustrated. Moreover 
N-permutation urea, a urea condensation product, mono-ureido, diureide, etc. may be contained in said urea 
derivative, and you may be non-annular one or annular ureido derivatives, those metal salts, etc. The additives 
contained in resin are the processing stabilizer 0.01 - 10 weight sections, an inhibitor 0.01 - 10 weight sections 
extent for example, to the polyacetal resin 100 weight section. Said constituent may contain the weathering (light 
stabilizer further. 

[0013] By the approach of this invention, the polyacetal resin constituent with which thermal stability and 
processing stability have been improved is manufactured by mixing polyacetal resin, said processing stabilizer, and 
said inhibitor. Furthermore, the mold goods which consisted of said polyacetal resin constituents are also 
contained in this invention. 

[0014] In addition, in this description, it uses for the semantics containing N-permutation urea, a urea 
condensation product, non-annular one or an annular ureido derivative, the metal salt of annular ureido, etc. with 
a "urea derivative." Moreover, the compound which has the structure of RC(NH2) =NH (R is substituents, such as 
an alkyl group) is named an "amidine derivative" generically, and it uses for the semantics also containing an un- 
annular amidine and a non-melamine system annular amidine. Moreover, nitrogen content compounds other than 
an "inhibitor" are only called "nitrogen content compound." 
[0015] 

[Embodiment of the Invention] The resin constituent of this invention consists of polyacetal resin, a processing 
stabilizer, and at least one sort of formaldehyde inhibitors chosen as a list from a urea or its derivative, and an 
amidine derivative. 

[0016] Polyacetal resin is a high molecular compound which makes an oxy-methylene group (-CH20-) a main 
configuration unit, and the polyacetal copolymers (for example, the Polyplastics make, a trade name "Duracon", 
etc.) which contain other comonomer units in addition to polyacetal homopolymers (for example, the U.S. Du Pont 
make, a trade name "Dirline", the Asahi Chemical Co., Ltd. make, a trade name "TENAKKU 4010", etc.) and an 
oxy-methylene group are contained. In a copolymer, with a carbon number of about (preferably about two to four 
carbon number) two to six oxy-alkylene units (for example, an oxyethylene radical (-CH2CH20-), an oxypropylenc 
radical, an oxy-tetramethylen radical, etc.) are included per comonomer. the content of a comonomer unit — 
small quantity, for example, the polyacetal resin whole, — receiving — 0.01-20-mol % — desirable — 0.03-10- 
mol % (for example, 0.05-5-mol %) — it can choose from the range of about 0.1-5 mol % still more preferably. 
[0017] Polyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Polyacetal copolymers may be a block copolymer besides a random copolymer, a 
graft copolymer, etc. Moreover, polyacetal resin may be not only a line but branching structure, and may have the 
structure of cross linkage. Furthermore, the end of polyacetal resin may be stabilized according to esterification 



with carboxylic acids, such as an acetic acid and a propionic acid, or those anhydrides etc. There is especially no 
limit, and if melting shaping is possible also for the polymerization degree of polyacetal, and whenever 
[ branching ], and a degree of cross linking, they are good. 

[0018] Said polyacetal resin can be manufactured by carrying out the polymerization of cyclic ether, such as 
aldehydes, such as formaldehyde, a paraformaldehyde, and an acetaldehyde, a trioxane, ethyleneoxide, propylene 
oxide, 1, 3-dioxolane, a diethylene-glycol formal, and a 1,4-butanediol formal, or the annular formal. 
[0019] By adding combining a processing stabilizer and an inhibitor, the feature of this invention raises the 
thermal stability and processing stability of polyacetal resin, controls generating of formaldehyde remarkably, and 
is in the point of preventing degradation of polyacetal resin mold goods. If said inhibitor is used, the stabilization 
effect which exceeds the conventional stabilizer far can be discovered, and the polyacetal resin constituent 
excellent in thermal stability and workability can be obtained. 

[0020] it was chosen from a polyalkylene glycol, fatty acid ester, the fatty-acid amide, the fatty-acid metal salt, 
etc. as a processing stabilizer — a kind can be used at least. 

[0021] The hornopolymer of alkylene glycol (for example, two to C6 alkylene glycol, such as ethylene glycol, 
propylene glycol, and tetramethylene glycol (preferably two to C4 alkylene glycol) etc.), a copolymer, a derivative, 
etc. are contained in said polyalkylene glycol. As an example, copolymers, such as two to poly C 6 alkylene glycol 
(preferably two to poly C 4 alkylene glycol), such as a polyethylene glycol, a polypropylene glycol, and a 
polytetramethylene glycol, polyoxyethylene-polyoxypropylene copolymers (random or block copolymer), 
polyoxyethylene polyoxypropylene glyceryl ether, and the polyoxyethylene polyoxypropylene monobutyl ether, are 
mentioned. Desirable polyalkylene glycols are the polymer which has an oxyethylene unit, for example, a 
polyethylene glycol, polyoxyethylene polyoxypropylene copolymers, those derivatives, etc. moreover, said 
polyalkylene glycol — number average molecular weight — 1x103 to 1x106 (for example, 1x103 to 5x105) — it is 
2x103 to 1x105 (for example, 2x103 to 5x104) extent preferably. 

[0022] The fatty acid which especially the structure is not restricted, but can use both the shape of a straight 
chain and the letter fatty acid ester of branching as fatty acid ester, and constitutes said ester may be saturated 
fatty acid, and may be unsaturated fatty acid. Moreover, some hydrogen atoms can use what was permuted by 
substituents, such as hydroxy!. As a fatty acid which constitutes fatty acid ester, a with a carbon numbers of ten 
or more univalent or divalent fatty acid, For example, a univalent saturated fatty acid [capric acid, a lauric acid, a 
tridecyl acid, A milli styrene acid, pentadecyl acid, a palmitic acid, a heptadecyl acid, Stearin acid, a nonadecane 
acid, arachin acid, behenic acid, a lignoceric acid, ], such as ten to C34 saturated fatty acid (preferably ten to C2t 
saturated fatty acid), such as a cerotic acid, a heptacosane acid, a montanoic acid, a melissic acid, and a 
RAKUSERU acid, With a carbon numbers often or more univalent unsaturated fatty acid [oleic acid, an elaidic 
acid, ], such as ten to C34 unsaturated fatty acid (preferably ten to C26 saturated fatty acid), such as linolic acid 
a linolenic acid, an arachidonic acid, a cetoleic acid, and an erucic acid. The fatty-acid (dibasicity fatty acid) 
[sebacic acid of with a carbon numbers often or more bivalence, undecane diacid, Ten to C30 saturated fatty 
acid of bivalence, such as dodecane diacid, tetradecanedioic acid, and a TAPUSHIA acid, (preferably ten to C20 
saturated fatty acid of bivalence), ], such as ten to C30 unsaturated fatty acid (preferably ten to C20 unsaturatec 
fatty acid of bivalence) of bivalence, such as decene diacid, undecene diacid, and dodecen diacid, can be 
illustrated, these fatty acids — a kind — or two or more sorts can be used, combining. The fatty acid which has 
one or more hydroxyls in intramolecular is also contained in said fatty acid. 

[0023] Moreover, the alcohol which constitutes fatty acid ester has desirable polyhydric alcohol, although 
especially the class is not restricted. As said polyhydric alcohol, a carbon number preferably two to about eight 
About two to six polyhydric alcohol, or its polymer, for example, alkylene glycol (for example, ethylene glycol and i 
diethylene glycol — ) two to C8 alkylene glycol (preferably two to C6 alkylene glycol), such as propylene glycol, 
etc. — etc. — diols — Triol, such as a glycerol, trimethylol propane, or these derivatives Tetra-oar, such as 
pentaerythritol, sorbitan, or these derivatives And independent or copolymers of these polyhydric alcohol (for 
example, independent or the copolymer of polyoxy alkylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, polyglycerin, etc.) etc. can be illustrated. The average degree of polymerization of said 
polyalkylene glycol is two to 400 (for example, 2-300) extent, its 16 or more (20 to about [ for example, ] 200) 
average degree of polymerization is [ two (for example, 2-500) or more ] preferably desirable, and such a 
polyalkylene glycol is suitably used as ester with a with a carbon numbers of 12 or more fatty acid. The average 
degree of polymerization of desirable polyhydric alcohol is two or more polyalkylene glycols, these polyhydric 
alcohol — a kind — or two or more sorts can be used, combining. 

[0024] Fatty acid ester consists of said fatty acids and said alcohol, and may have 1 or two or more ester bonds, 
such as monoester, diester, and triester. As an example of fatty acid ester, ethylene glycol distearic acid ester, 
Glycerol monostearin acid ester, glycerol tripalmitin acid ester, Polyglycerin tristearin acid ester, trimethylol 
propane mono-palmitic-acid ester, Pentaerythritol mono-undecylic acid ester, sorbitan monostearin acid ester, 
The mono-laurate of polyalkylene glycols (a polyethylene glycol, polypropylene glycol, etc.), Monopalmitate, 
monostearate, a JIRAU rate, dipalmitate, distearate, dibehenate, JIMONTANETO, diolate, a JIRINO rate, etc. are 



mentioned. In the fatty acid ester which consisted of a fatty acid and polyhydric alcohol, especially the thing that 
has the hydroxyl of at least one isolation of the polyhydric-alcohol origin, i.e., the thing which remains in ester, 
without esterifying hydroxyl, is desirable. 

[0025] As a fatty-acid amide, the acid amides (the monoamide, bis-amide, etc.) of the univalent or divalent fatty 
acid and amines which were illustrated by the term of said fatty acid ester, such as monoamine, diamine, and 
polyamine, can be used. As monoamide, the 2nd class acid amide of saturation, such as the 1st class acid amide 
of unsaturated fatty acid, such as the 1st class acid amide of saturated fatty acid, such as a capric-acid amide, a 
lauric-acid amide, a myristic-acid amide, a palmitic-acid amide, octadecanamide, an arachin acid amide, and a 
behenic acid amide, and oleic amide, stearyl octadecanamide, and stearyl oleic amide, and/or unsaturated fatty 
acid, and monoamine etc. can be illustrated, for example. A desirable fatty-acid amide is a bis-amide. The bis- 
amide of C1-6 alkylene diamine (especially C1-2 alkylene diamine) and said fatty acid etc. is contained in said 
screw amide, an ethylenediamine-distearic acid amide, a hexamethylenediamine-distearic acid amide, an 
ethylbnediamine-JIOREIN acid amide, ethylene diamin-dierucic acid amide, etc. are mentioned to it as the 
example, and the bis-amide which has the structure which an acyl group which is further different to the amine 
part $f alkylene diamines, such as ethylenediamine-(octadecanamide) oleic amide, combined can be used for it. As 
for the fatty acid which constitutes an acid amide, in said acid amide, it is desirable that it is saturated fatty acid. 
[0026] As a fatty-acid metal salt, the salt of a with a carbon numbers [ of said instantiation ] often or more fatty 
acid and a metal can be used. As for said metal, what has the valence of 1 - tetravalence (especially divalent [ 1 
- divalent ]) is desirable. Usually, alkali metal (Sodium Na, potassium K, etc.), alkaline earth metal (Magnesium Mg, 
calcium calcium, etc.), Periodic-table 1B group metals (Copper Cu, silver Ag, etc.), periodic-table 2B group metals 
(zinc Zn etc.), periodic-table 3B group metals (aluminum aluminum etc.), periodic-table 4B group metals (tin Sn 
etc.), periodic-table 8 group metals (Iron Fe, Cobalt Co, nickel nickel, etc.), etc. can be used. It is desirable to use 
especially alkaline-earth-metal salts (Mg, calcium, etc.). As an example of a fatty-acid metal salt, magnesium 
stearate, calcium stearate, zinc stearate, 1 2-hydroxy calcium stearate, etc. are mentioned. 
[0027] said processing stabilizer — a kind — or two or more sorts can be used, combining. 
[0028] the rate of the above processing stabilizers — the polyacetal resin 100 weight section — receiving — 
0.01 - 10 weight section — desirable — 0.03 - 5 weight section (for example, 0.05 - 3 weight section) extent — 
it is 0.05 - 2 weight section extent especially. When depressor effect with formaldehyde sufficient in under the 
0.01 weight sections is not acquired but said rate exceeds 10 weight sections, there is a possibility that the 
mechanical physical properties of a constituent may be spoiled. 

[0029] As a urea derivative, N-permutation urea (for example, [N-C1-6 alkyl objects, such as N-methyl object 
and N-ethyl object, alkylene diurea], etc. (for example, C1-6 alkylene diurea, such as methylene diurea etc.)), a 
urea condensation product, etc. which substituents, such as an alkyl group, permuted are mentioned among 
formaldehyde inhibitors, for example. A urea condensation product may be non-annular, or may be annular, and 
the dimers (for example, biuret, BIUREA, etc.) of a urea, the polymer of a urea, the condensation product of a 
urea and an aldehyde compound, etc. are contained in an un-annular condensation product. As this condensation 
product, a condensation product with one to C6 aldehyde, for example, the un-annular condensation product of a 
urea and isobutyraldehyde, the un-annular condensation product of ureas (iso butylidene diurea etc.) and 
formaldehyde, etc. are mentioned. In the un-annular condensation product of said urea and formaldehyde, 1 or 
two or more urea units may condense, and the urea unit of an individual (n+1) may condense through n methylene 
chains (n is one or more integers). Said un-annular condensation product is independent, or is combined two or 
more sorts and can be used as mixture. This mixture is marketed from Mitsui Chemicals, Inc. as for example, 
Holum nitrogen (mixture, such as methylene diurea, dimethylene TORIUREA, and trimethylene tetra~urea). 
Moreover, a urea derivative may be a urea-resin. A urea derivative is independent, or it can be used, combining it 
two or more sorts. 

[0030] Ureido derivatives (for example, mono-ureido and diureide, or those derivatives etc.) are contained in a 
desirable urea derivative. Furthermore, un-annular ureido or annular ureido is contained in a urea derivative. 
[0031] as un-annular mono-ureido — ureido acid [ of C2-6 dicarboxylic acid ] [ — for example carboxylic-acid 
[which has], these derivatives (for example, acid amide of ureido acid), or ureido radicals, such as ureido acid 
(oxaluric acid) of oxalic acid, and ureido acid (MARONURU acid) of a malonic acid, — for example Ureido radical 
content C1-6 monocarboxylic acid, such as a UREIDOGI acid and an ureido acetic acid, Carbamide radical 
content C2-6 dicarboxylic-acid [, such as ureidosuccinic acid (carbamoylaspartic acid), ]], Or these carbamide 
radical content acid amides (an allophanic-acid anilide, allophanic-acid amide, etc.), carbamide radical content 
ester (allophanic-acid ester etc.), etc. can be illustrated. As un-annular diureide, the diureide [for example, the 
diureide (allantoic acid) of an acetic acid etc.] of C2~6 carboxylic acid etc. can be illustrated. 
[0032] As annular mono-ureido, the annular condensation product of a urea and an acetaldehyde, allantoins (for 
example, clo dust DIN diurea etc.), these derivatives, etc. are mentioned. 

[0033] Mono-ureido or diureide, especially an annular ureido derivative Moreover, a metal salt, For example, an 
alkali-metal salt (periodic-table 1A group metal salts, such as Li, Na, and K), An alkaline-earth-metal salt 



(periodic-table 2A group metal salts, such as Mg, calcium, Sr, and Ba), A periodic-table 1B group metal salt (salt, 
with Cu, Ag, etc.), a periodic-table 2B group metal salt (salt with Zn etc.), Metal salts (metal salt of 1 - 
tetravalent extent), such as a periodic-table 3B group metal salt (salt with aluminum, Ga, In, etc.), a periodic-tablf 
4B group metal salt (salt with Sn, Pb, etc.), and a periodic-table 8 group metal salt (salt with Fe, Co, nickel, Pd, 
Pt, etc.), may be formed. 

[0034] Especially, allantoin and its derivative are mentioned to a desirable annular ureido derivative, and a 
compendium "DICTIONARY OF ORGANIC COMPOUNDS Vol.1 and p60 (1965 EYRE & SPOTTISWOODE- 
PUBLISHERS-LTD)" can be referred to about an allantoin derivative to it. The permutation allantoin derivative 
which various kinds of substituents, such as an alkyl group, a cycloalkyl radical, and an aryl group, permuted as ar 
allantoin derivative, for example for example, 1 -methyl object, 3-methyl object, 3-ethyl object, and 5-methyl 
object — 1, 3-dimethyl object, 1, 6-dimethyl object, 1, 8-dimethyl object, 3, 8-dimethyl object, Monochrome, such 
as 1, 3, a 6-trimethyl object, 1 and 3, and a 8-trimethyl object, JI, or a tree C1-4 alkylation object, Metal salt 
[alkali-metal salts [, such as an aryl substitution product ], such as 5-phenyl object (periodic-table 1A group 
metal salt), an alkaline-earth-metal salt (periodic-table 2A group metal salt), a salt with a periodic-table IB group 
metal, a salt with a periodic-table 2B group metal, a salt with a periodic-table 3B group metal, a salt with a - 
periodic-table 4B group metal, a salt with a periodic-table 8 group metal, etc. — ] — The resultant of allantoin 
and an aldehyde compound (for example, [an allantoin formaldehyde adduct or its alcoholic denaturation objects] 
(alkoxy methyl object etc.) etc.), resultant [ of allantoin and nitrogen content compounds (the amino group or 
imino group content compound) ] [ — for example Compounds (a salt, molecular compound (complex), etc.) with 
2-pyrrolidone-5-carboxylate, compound [ of allantoin and an imidazole compound ] (salt, molecular compound 
(complex), etc.)], an organic-acid salt, etc. can be used. As an example of the metal salt of allantoin, allantoin 
dihydroxy aluminum, allantoin chloro hydroxy aluminum, etc. can be illustrated, and allantoin sodium-dl pyrrolidone 
carboxylate etc. can be illustrated as a resultant with the amino group or an imino group content compound. 
[0035] JP,51-36453,A can be referred to about the compound of allantoin and 2~pyrrolidone-5-carboxylate and 
JP,52-102412,A, JP,52-25771,A, JP,52-25772,A, JP,52~31072,A, JP.51 -19771 ,A, etc. can be referred to about 
the resultant of allantoin and basic amino acid. JP,57-1 1 8569,A etc. can be referred to about the compound of 
allantoin and an imidazole compound. Especially the spacial configuration of allantoin and its derivative may not be 
restricted, but may be any of d bodies, I bodies, and dl object. These allantoin and its derivative are independent, 
or they can be used, combining them two or more sorts. 

[0036] An amidine including the configuration unit expressed with RC(= NH) NH2 (R shows a hydrogen atom, an 
alkyl group, and an acyl group.) and its derivative are contained in an amidine derivative. The structure of an 
amidine derivative may be non-annular and may be the annular amidine of a non-melamine system. Furthermore, 
the guanidine (guanidine or its derivative) said whose R is an amino group may be contained in an amidine 
derivative, and also about guanidine, the structure may be non-annular or may be annular. An amidine or its 
derivative is contained in an un-annular amidine. Desirable amidines are guanidine and glycocyamine, guano 
phosphorus, creatines, or those derivatives are contained in un-annular guanidine. 

[0037] Desirable guanidine is annular guanidine. although not influenced by especially the size of a ring, five 
membered-rings or 6 membered-ring compounds are [ that annular guanidine should just contain -R1NC(= NH) 
NR2- (R1 and R2 are the same — or it differs and a hydrogen atom, an alkyl group, or an acyl group is shown.) as 
a configuration unit of a ring ] desirable. As an alkyl group expressed with R1 and R2, as C1-4 alkyl group 
especially a methyl group or an ethyl group, and an acyl group, C1-4 acyl group especially a formyl group, an 
acetyl group, or a propionyl radical is desirable, and especially a hydrogen atom is desirable among said formula. 
[0038] To desirable annular guanidine, as a 5 membered-ring nitrogen content compound Glycocyamidine or its 
derivative for example, glycocyamidine, thioglycocyamidine, and a creatinine — Oxalyl guanidine, such as 4-methy 
glycocyamidine, 4, and 4-glycocyamidine, or the annular guanidine of the structure and resemblance For example, 
(oxalyl guanidine, 2, 4-diimino parabanic acid, 2 and 4, 5-TORIIMINO parabanic acid), etc., The compounds (for 
example, imino urazole, imino thio urazole, GUANAJIN, etc.) which permuted at least one oxo-radical (=0) by the 
imino group (= NH) between two oxo-radicals (=0) of urazole can be illustrated. To desirable 6 membered-ring 
nitrogen content compound, annular guanidine compounds, such as annular guanidine, such as a non-melamine 
system compound, for example, isocyanuric acid imide, or its derivatives (for example, iso ammelide, iso 
AMMERIN, or these N substitution products etc.), malonyl guanidine, and tart RONIRU guanidine, or a derivative 
of those, and meso KISARIRU guanidine, etc. can be illustrated. 

[0039] Especially in said guanidine, glycocyamidine or its derivative is desirable. Glycocyamidine (for example, 
creatinine etc.) is mentioned as most desirable annular nitrogen content compound. 

[0040] As an inhibitor, said urea, a urea derivative, or an amidine derivative may be used by independent [ its ], 
and may be used combining two or more sorts. 

[0041] the rate of an inhibitor — for example, the polyacetal resin 100 weight section — receiving — 0.01 - 10 
weight section (for example, 0.01 - 5 weight section) — desirable — 0.02 - 5 weight section — even if it is 0.03 - 
2.5 weight section extent still more preferably and is 0.03 - 1.5 weight section (for example, 0.1 - 1.5 weight 



section) extent generation of formaldehyde can be controlled notably. 

[0042] although remarkable stability can be given to polyacetal resin if said processing stabilizer is combined with 
said inhibitor — a weathering (light) stabilizer, an antioxidant a nitrogen content compound (especially basic 
nitrogen content compound), alkali, or alkaline earth metal (organic fatty-acid metal salts other than said fatty- 
acid metal salt a metallic oxide, metal carbonate) — a kind — or two or more sorts may be used, combining. 
[0043] One sort or two sorts or more of compounds chosen from the group which consists of (a) benzotriazol 
system compound, (b) benzophenone system compound, (c) aromatic series benzoate system compound, (d) 
cyanoacrylate system compound, a (e) oxalic acid anilide system compound, and a (f) hindered amine system 
compound are mentioned to a weathering (light) stabilizer, for example, as a (a) benzotriazol system compound 2- 
(2 , -hydroxy-5 1 -methylphenyl) benzotriazol, 2-(2 , ~hydroxy - 3' and 5 -G t-buthylphenyl) benzotriazol, 2~(3, 5-G t- 
amyl-2-hydroxyphenyl) benzotriazol, 2-(2'~hydroxy - 3' and 5'-G isoamyl phenyl) benzotriazol, 2-[2-hydroxy-3 
and 5-bis(alpha and alpha-dimethylbenzyl) phenyl] benzotriazol, Hydroxy! content benzotriazols, such as 2-(2'- 
hydroxy-4 -octoxy phenyl) benzotriazol As a (benzotriazol b) benzophenone system compound [ (benzotriazols / 
for example, / which have hydroxyl permutation aryl group) ] 2, 4-dihydroxy benzophenone, 2~hydroxy~4- 
methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, a 2~hydroxy-4-dodecyloxy benzophenone, 2 and 2'- 
dihydroxy-4-methoxybenzophenone, 2, and 2-dihydroxy -4, a 4 f -dimethoxy benzophenone, Hydroxyl content 
benzophenones, such as a 2-hydroxy-4-methoxy-5-sulfo benzophenone and a 2~hydroxy-4-oxy-benzyl 
benzophenone (c) as an aromatic series benzoate system compound As alkylphenyl SARISHI rates, such as a p- 
t-buthylphenyl SARISHI rate and p-octyl phenyl SARISHI rate, and a (d) cyanoacrylate system compound 2- 
ethylhexyl-2-cyano - 3 and 3-diphenyl acrylate, Ethy|-2-cyano - as cyano group content diphenyl acrylate, such 
as 3 and 3-diphenyl acrylate, and a (e) oxalic acid anilide system compound N-(2~ethyl phenyl)-N'-(2-ethoxy-5- 
t-buthylphenyl) oxalic acid diamide, The oxalic acid diamides which have the phenyl group which may be permuted 
on nitrogen atoms, such as N-(2-ethyl phenyl)-N'-(2-ethoxy-phenyl) oxalic acid diamide (f) — the piperidine 
derivative (4-acetoxy -2, 2 and 6, and 6-tetramethylpiperidine — ) which has a steric hindrance nature machine 
as a hindered amine system compound 4-stearoyl oxy — 2, 2, 6, and 6-tetramethylpiperidine, 4-acryloyloxy - 2, 2, 
6, and 6-tetramethylpiperidine, 4-methoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-benzoyloxy - 2, 2, 6, and 6- 
tetramethylpiperidine, 4-cyclohexyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-phenoxy - 2, 2, 6, and 6- 
tetramethylpiperidine, 4-benzyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-(phenylcarbamoyloxy)-2, 2 and 6, 6~ 
tetramethylpiperidine, A bis(2, 2, 6, and 6~tetramethyl-4-piperidyl) OGIZA rate, Bis(2, 2, 6, and 6-tetramethyl-4- 
piperidyl) malonate, A bis(2, 2, 6, and 6-tetramethyl-4-piperidyl) horse mackerel peat, Bis(2, 2, 6, and 6- 
tetramethyl-4-piperidyl) sebacate, Bis(1, 2, 2, 6, and 6-pentamethy|-4-piperidyl) sebacate, Bis(2, 2, 6, and 6- 
tetramethyl-4-piperidyl) terephthalate, 1, 2-bis(2, 2, 6, and 6-tetramethy|-4-piperidyloxy) ethane, The bis(2, 2, 6, 
and 6-tetramethyl-4-piperidyl) hexamethylene -1, 6-dicarbamate, A bis(1 -methyl - 2, 2, 6, and 6-tetramethyl~4- 
piperidyl) horse mackerel peat, Tris (2, 2, 6, and 6-tetramethy|-4-piperidyl) benzene - 2, 2 and 6, such as 1,3, anc 
5-TORIKARUBOKISHI rate, and 6-tetramethylpiperidine Or the piperidine derivative polycondensation object 
(succinate dimethyl-1-(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6-tetramethylpiperidine polycondensation object 
etc.) of the amount of giant molecules etc. can be illustrated. 

[0044] Although the above weathering (light) stabilizers may be used independently, it is desirable to use it 
combining one sort or two sorts or more, and its concomitant use with the weathering (light) stabilizer of (a) 
benzotriazol system compound, (b) benzophenone system compound, (c) aromatic series benzoate compound, (d) 
cyanoacrylate system compound, and/or (e) oxalic acid anilide system compound and (f) hindered amine system 
compound is desirable. 

[0045] By adding a weathering (light) stabilizer, in addition to control of formaldehyde generating, weatherability 
(light) nature can be given to polyacetal resin and the stability not only over thermal stability but light etc. can be 
raised. 

[0046] the addition of a weathering (light) stabilizer — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section (for example, 0.01 - 3 weight section) — desirable — 0.01 - 2 weight section 

— it is 0.1 - 2 weight section (for example, 0.1 -1.5 weight section) extent still more preferably. 

[0047] a weathering (light) stabilizer (A) and an inhibitor (B) — comparatively (weight ratio) — (Former A) / 
(Latter B) =0.01-15 — further — desirable — 0.1-10 — it can choose from the range of 0.5-10 (for example, 
0.5-5) extent especially. [ for example, ] 

[0048] such a component (A) of a rate and a total amount of (B) — usually — the polyacetal resin 100 weight 
section — receiving — 0.02 - 15 weight section — desirable — 0.1 - 10 weight section — further — desirable - 

- 0.3 - 5 weight section — it is 0.3 - 3 weight section (for example, 0.5 - 3 weight section) extent especially. 
[0049] For example, phenol systems (hindered phenols etc.), an amine system, the Lynn system, a sulfur system, 
a hydroquinone system, a quinoline system antioxidant etc. are contained in an antioxidant. 

[0050] In a phenolic antioxidant hindered phenols (4-methyl-6-t-butylphenol), for example, 2,2-methylene bis, 
4,4-methylenebis (2, 6-G t-butylphenol), 4, and 4'-butylidenebis (3-methy|-6-t-butylphenol), 2,6-di-t~buty|-p- 
cresol, 1 and 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene, A 1,6-hexanediol-screw [3-(3 



5- G t-butyh4-hydroxyphenyl) propionate], Pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate], A triethylene glycohscrew [3-(3-t-butyh5-methyl-4-hydroxyphenyl) propionate], n-octadecy|-3-(4' 
and 5'-G t-butylphenol) propionate, n-octadecyl-3-(4'-hydroxy - 3' and 5 '-G t-butylphenol) propionate, Stearyl- 
2-(3, 5-G t-butyl-4-hydroxy phenol) propionate, Distearyl -3, 5-G t-buty|-4-hydroxybenzyl phosphonate, 2-t- 
butyi-6-(3-t-buty|-5-methy|-2-hydroxybenzyl)-4~methylphenyl acrylate, N and N'-hexa methylenebis (3 5 - G t- 
butyl-4-hydroxy-hydronalium SHIMMU amide), 3, 9-screw {2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl) 
propionyloxy]~1 and 1 -dimethyl ethyl}-tetraoxaspiro [ 2 f 4, 8, and 10-] [5, 5] undecane, 4,4'-thiobis (3-methy|-6- 
t-butylphenol), 1 and 1, 3-tris (2-methy|-4-hydroxy-5-t-butylphenol) butane, etc. are contained. 

[0O51] A phenyl-1-naphthylamine, pheny|-2-naphthylamine, N, and N'-diphenyl -1, 4-phenylenediamine, N~ 
phenyl-N -cyclohexyl -1, 4-phenylenediamine, 4, and 4-JI (alpha and alpha-dimethylbenzyl) diphenylamine etc. is 
contained in an amine system antioxidant. 

[0O52] In the Lynn system anti-oxidant, for example, trHsodecyl phosphite, triphenyl phosphite, Tris nonylphenyl 
phosphite, diphenyl isodecyl phosphite, Phenyl dHsodecyl phosphite, 2,2-methylene bis(4,6-di-t-butylphenyl)octy 
phosphite, 4 and 4'-butylidenebis (3-methy|-6-t-buthylphenyl) JITORIDE sill phosphite, Tris (2, 4-G t- 
buthylphenyl) phosphite, tris (2-t-butyl~4-methylphenyl) phosphite, Tris (2, 4~G t~amyl phenyl) phosphite, tris (2- 
t-buthylphenyl) phosphite, Bis(2-t-buthylphenyl) phenyl phosphite, tris [2-(1 and 1 -dimethyl propyl)-phenyl] 
phosphite, Tris [2 and 4-(1 and 1 -dimethyl propyl)-phenyl] phosphite, Phosphite compounds, such as tris (2- 
cyclohexyl phenyl) phosphite and tris (2-t-butyl-4-phenyl phenyl) phosphite; A triethyl phosphine, A TORIPURO 
pill phosphine, tributyl phosphine, tri-cyclohexyl phosphine, A diphenyl vinyl phosphine, allyl compound 
diphenylphosphine, triphenyl phosphine, A methylphenyl-p-anisyl phosphine, p-anisyl diphenylphosphine, p-tolyl 
diphenylphosphine, a G p-anisyl phenyl phosphine, A G p-tolyl phenyl phosphine, a tree m-aminophenyl phosphine 
A tree 2, 4-dimethylphenyl phosphine, trees 2 and 4, 6-trimethyl phenyl phosphine, Phosphine compounds, such 
as tree o-tolyl phosphine, tree m~tolyl phosphine, tree p-tolyl phosphine, tree o-anisyl phosphine, tree p-anisyl 
phosphine, 1, and 4~bis(diphenyl phosphino) butane, etc. are contained. 

[0053] 2 t 5-di-t-butylhydroquinone etc. is contained in a hydroquinone system anti-oxidant, and it is for example, 

6- ethoxy in a quinoline system anti-oxidant. - 2, 2, 4-trimethyl -A 1 and 2-dihydroquinoline etc. is contained and 
dilauryl thiodipropionate, distearyl thiodipropionate, etc. are contained in a sulfur system anti-oxidant. 

[0054] these antioxidants — a kind — or two or more sorts can be used together. 

[0055] A phenolic antioxidant (especially hindered phenols) etc. is contained in a desirable antioxidant, the inside 
of hindered phenols — especially — polyohPori — [(branching C3-6 alkyl group and hydroxy group permutation 
phenyl) propionate] — for example C2-10 alkylene diol-screws, such as a 1 ,6-hexanediol-screw [3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate] [3-(3 5-G branching C3-6 alkyl-4-hydroxyphenyl) propionate]; for example 
Triethylene glycol-screw [3- JI or TORIOKISHI C2-4 alkylene diol-screws [3-(3 5-G branching C3-6 alkyl-4- 
hydroxyphenyl) propionate], such as propionate]; (3-t-butyl-5-methy|-4-hydroxyphenyl) For example C3-8 alkan* 
triol-screws, such as glycerol tris [3-(3, 5~G t-buty|-4-hydroxyphenyl) propionate] [3-(3 5~G branching C3-6 
alkyl-4-hydroxyphenyl) propionate]; for example Pentaerythritol tetrakis [3- (3, 5-G t-buty|-4-hydroxyphenyl) 
C4-8 alkane tetra-all tetrakis [3™(3 5-G branching C3-6 alky|-4-hydroxyphenyl) propionate], such as propionate] 
etc. is desirable. 

[0056] These antioxidants are independent or can be used two or more sorts, the content of an antioxidant — fo 
example, the polyacetal resin 100 weight section — receiving — 0.01 - 5 weight section — desirable — the 0.05 
- 2.5 weight section — it can choose from the range of 0.1 - 1 weight section extent especially. 
[0057] A low molecular weight compound and a high molecular compound (nitrogen content resin) are contained i 
a basic nitrogen content compound. As a nitrogen content low molecular weight compound, for example Fatty 
amines, such as monoethanolamine and diethanolamine, aromatic amine (aromatic series secondary amine or 
tertiary amine, such as ortho toluidine, para toluidine, and p-phenylene diamine), An amide compound (multiple- 
valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, p-amino benzamide, etc.), A 
hydrazine or its derivative (hydrazides, such as a hydrazine, a hydrazone, and multiple-valued carboxylic-acid 
hydrazide etc.), poly amino triazine (guanamines, such as guanamine, acetoguanamine, and benzoguanamine, or 
those derivatives — ) A melamine or its derivative, a uracil or its derivative, cytosines (a uracil, uridine, etc.), or 
the derivatives (a cytosine, cytidine, etc.) of those can be illustrated. 

[0058] the amino resin (condensation resin, such as guanamine resin, melamine resin, and guanidine resin, — ) 
generated by the reaction with formaldehyde as nitrogen content resin, for example Copolycondensation resin, 
such as phenohmelamine resin, benzoguanamine-melamine resin, and aromatic series polyamine-melamine resin 
etc., Aromatic amine-formaldehyde resins (aniline resin etc.), polyamide resin for example, independent or 
copolymerization polyamides, such as nylon 3, nylon 6, Nylon 66, Nylon 11, Nylon 12, nylon MXD6, Nylon 46, Nylor 
610, nylon 6-11, Nylon 612, and nylon 6 -66-610, — Polyester amide, such as a permutation polyamide which 
has a methylol radical and an alkoxy methyl group, polyamidoimide, polyacrylamide, the poly amino thioether, 
polyurethane, etc. can be illustrated. 

[0059] Poly amino triazine (a melamine or its derivative) and nitrogen content resin (amino resin, such as 



melamine resin, polyamide resin, etc.) are contained in a desirable nitrogen content compound. Especially a 
melamine, amino resin (melamine resin etc.), and polyamide resin are desirable, and bridge formation amino resin is 
desirable also in amino resin, furthermore, melamine resin (melamine-formaldehyde resin) — especially bridge 
formation melamine resin is desirable. 

[0060] these nitrogen content compounds — independent — or two or more sorts — it can be used — the 
amount of the nitrogen content compound used — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section — it can choose from the range of 0.05 - 2.5 weight section (especially 0.1 - 
1 weight section) extent preferably. 

[0061] as alkali or an alkaline earth metal compound — salt (carboxylic~acid metal salt); hydroxide; with a 
carboxylic acid, alkali metal (sodium, potassium, etc.), or alkaline earth metals (magnesium, calcium, or barium) — 
metallic-oxides [, such as CaO and MgO, ]; — inorganic-acid salts, such as metal carbonates, such as CaC03 
and MgC03, a silicate, a borate, and phosphate, etc. can be illustrated. 

[0062] As a carboxylic acid which constitutes said carboxylate, with a carbon number of about one to nine 
saturation or partial saturation aliphatic carboxylic acid can be used. Moreover, these aliphatic carboxylic acid 
may^have hydroxy!. As said aliphatic carboxylic acid, aliphatic series monocarboxylic acid (an acetic acid, a 
propionic acid, butanoic acid, etc.), aliphatic series multiple-valued carboxylic acids (a malonic acid, a succinic 
acid, adipic acid, etc.), hydroxy acid (a lactic acid, hydroxybutyric acid, citric acid, etc.), etc. can be illustrated. 
[0063] that said alkali or an alkaline-earth-metal compound is independent or two sorts or more — combining — 
it can be used — the rate — for example, the polyacetal resin 100 weight section — receiving — 0.001 - 10 
weight section — it can choose from the range of 0.001 - 5 weight section (especially 0.001 - 2 weight section) 
extent preferably. 

[0064] Said antioxidant, a nitrogen content compound and alkali, or an alkaline-earth-metal compound may be 
combined and used, respectively. 

[0065] Moreover, it is also possible to mix a coloring agent further to the polyacetal resin constituent of this 
invention. Various colors or a pigment can be used as a coloring agent. The solvent color of a color is desirable 
and azo dye, anthraquinone dye, phthalocyanine dye, or naphthoquinon dye is mentioned. About a pigment, both 
an inorganic pigment and an organic pigment can be used. As an inorganic pigment, a titanium system pigment, a 
zinc system pigment, carbon black (furnace black, channel black, acetylene black, KETCHIEN black, etc.), an iron 
system pigment, a molybdenum system pigment, a cadmium system pigment, a lead system pigment, a cobalt 
system pigment, an aluminum system pigment, etc. can be illustrated, and azo pigment, the Anthraquinone system 
pigment, phthalocyanine pigment, the Quinacridone system pigment, a perylene system pigment, a peri non system 
pigment, isoindole pigment, a dioxazine system pigment, or the Indanthrene system pigment can be illustrated as 
an organic pigment The above coloring agents may be used independently and may be used combining two or 
more coloring agents. If the high coloring agent of optical shielding effects, such as carbon black or a titanium 
white (titanium oxide), is used, weatherability (light) nature can be improved. 

[0066] the content of a coloring agent — for example, the polyacetal resin 100 weight section — receiving — 0 - 
5 weight section (for example, 0.01 - 5 weight section) — desirable — 0.1 - 4 weight section — it is 0.3 - 3 
weight section extent still more preferably. 

[0067] The resin which was excellent in the resin constituent of this invention at weatherability (light) nature if 
needed, for example, acrylic resin, (independent or the copolymer of C1-10 alkyl (meta) acrylate, such as 
polymethylmethacrylate), an acrylic core shell polymer, polycarbonate resin, etc. may be added. Moreover, a poor 
appearance, such as a crack, can be controlled by adding surface treatment agents, such as ether of polyhydric 
alcohol. 

[0068] the polyacetal resin constituent of this invention — the need — responding — various additives, for 
example, a release agent, a nucleating additive, an antistatic agent, a flame retarder, a surface active agent, an 
antimicrobial agent, an antifungal agent, various polymers, a bulking agent, etc. — one sort — or two or more 
sorts may be combined and you may add. 

[0069] The polyacetal resin constituents of this invention may be powder-like mixture and melting mixture, and 
can be prepared by mixing with polyacetal resin, a processing stabilizer, and an inhibitor by the approach of 
common use of other additives as occasion demands. For example, after mixing ** each component, kneading 
with the extruder of one shaft or two shafts, extruding and preparing a pellet, The pellet (masterbatch) with which 
presentations once differ is prepared, the approach of fabricating, and ** — Specified quantity mixing (dilution) of 
the pellet is carried out, shaping is presented, after making an inhibitor adhere to the pellet of the approach of 
obtaining the mold goods of a predetermined presentation, and ** polyacetal resin, by spraying etc., it fabricates 
and the approach of obtaining the mold goods of a predetermined presentation etc. can be adopted. Moreover, in 
preparation of the constituent used for mold goods, if the particulate matter (for example, particulate matter 
which ground a part or all of polyacetal resin) of the polyacetal resin which is a base, and other components (a 
processing stabilizer, urea derivative, etc.) are mixed and melting kneading is carried out, it is advantageous to 
raising distribution of an additive. 



[0070] especially the polyacetal resin constituent of this invention has the outstanding weathering (light) stability 
needed in the environment used or kept after shaping, and can lengthen a life cycle — in addition, further, in the 
molding processing (especially melting molding processing) process, generation of the formaldehyde by oxidization 
or a pyrolysis of polyacetal resin etc. can be controlled notably, and work environment can be improved. 
Moreover, adhesion (mould deposit) of a decomposition product etc. in metal mold and extraction of the 
decomposition product from mold goods are controlled notably, and many problems at the time of a fabricating 
operation can be solved. Therefore, the resin constituents of this invention are approaches, such as the shaping 
approach of common use, for example, injection molding, extrusion molding, compression molding, blow molding, a 
vacuum forming, foaming, rotational casting, and gas injection molding, and although various mold goods are 
fabricated, they are useful. 

[0071] The polyacetal resin mold goods of this invention which consisted of said polyacetal resin constituents 
contain a urea, its derivative, or an amidine derivative, and there are very few formaldehyde yields. That is, the 
mold goods which consisted of said polyacetal resin of the former containing stabilizers, such as an antioxidant, 
generate comparatively a lot of formaldehyde, and pollute the others and the living environment which are 
corrosion, discoloration, etc., and work environment. For example, in dry type (constant temperature under a. 
desiccation ambient atmosphere), the formaldehyde yield from the polyacetal resin mold goods generally marketec 
is about [ 2-5micro / per two ] g the surface area of 1cm, and is about [ 3~6micro / per two ] g the surface area 
of 1cm in wet (constant temperature under a humid ambient atmosphere). Moreover, even if it controls a process 
condition, it is difficult to obtain the mold goods below surface area 2.5microper two g in wet (constant 
temperature under a humid ambient atmosphere) in dry type (constant temperature under a desiccation ambient 
atmosphere) below surface area I.Smicroper two g. [ of 1cm ] [ of 1cm ] 

[0072] on the other hand, the polyacetal resin mold goods of this invention — dry type — setting — a 
formaldehyde yield — below surface area I.Smicroper two g (about [ 0-1 micro ] g) of mold goods — desirable — 
0-0.8microg — it is about [ 0-0.7micro ] g still more preferably, and is usually about [ 0.01~0.7micro ] g. [ of 
1 cm ] moreover, wet — setting — a formaldehyde yield — below surface area 2.5microper two g (about [ 0- 
2micro ] g) of mold goods — desirable — 0-1.7microg — it is about [ 0-1.5micro ] g still more preferably, and is 
usually about [ 0.01-1 .Smicro ] g. [ of 1cm ] 

[0073] The polyacetal resin mold goods of this invention usually have said formaldehyde yield in dry type and wet 
both sides in either dry type and wet that what is necessary is just to have said formaldehyde yield. 
[0074] In addition, the formaldehyde yield in dry type can be measured as follows. 

[0075] After cutting polyacetal resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10~50cm) of the mold goods is put into a well-closed 
container (capacity of 20ml), and it is left at the temperature of 80 degrees C for 24 hours, then, the inside of this 
well-closed container — water — 5ml — pouring in — the amount of formalin of this water solution — JIS K — 
a quantum is carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per surface 
area of mold goods (mug/cm2) is calculated. 

[0076] Moreover, a wet formaldehyde yield can be measured as follows. 

[0077] After cutting polyacetal resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10-1 00cm) of the mold goods is hung and sealed on the 
lid of the well-closed container (capacity 1L) containing 50ml of distilled water, and it is left at the temperature o1 
60 degrees C in a thermostat for 3 hours, then, a room temperature — 1 hour — leaving it — the amount of 
formalin of the water solution in a well-closed container — JIS K — a quantum is carried out according to 0102 
and 29 (term of formaldehyde), and the formaldehyde yield per surface area of mold goods (mug/cm2) is 
calculated. 

[0078] A numerical convention of said formaldehyde yield in this invention is [ in / mold goods / of the polyacetal 
resin constituent containing the additives (the usual stabilizer etc.) of common use / not only / not only / the 
mold goods of an inorganic bulking agent and the constituent containing other polymers ] applicable also about 
the mold goods (for example, a multi-color molding article, coat mold goods, etc.) with which most front faces (for 
example, 50 - 100%) of the mold goods consisted of polyacetal resin, as long as polyacetal resin, a processing 
stabilizer, and an inhibitor are included. 

[0079] The mold goods of this invention are suitably used as the components and a member of the mechanism 
elements (active parts, passive component, etc.) of the automobile field, or the electrical and electric equipment 
and the electronic field, building materials and the piping field, daily needs (life) and the cosmetics field, and a 
medical field (medical care and the therapy field), although it is usable for any applications (for example, the knob 
as bicycle components, a lever, etc.) from which formaldehyde serves as evil. 

[0080] More specifically as a mechanism element of the automobile field, the mounted electrical and electric 
equipment and electronic parts, such as electric system components, such as interior parts, such as an inner 
handle, a FEERU trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, and a clip, 
meter, and a connector, audio equipment, and a car navigation device, the components in contact with the metal 



represented by the carrier plate of a window regulator, door-lock actuator components, mirror components, 
windshield-wiper-motor system components, the components of a fuel system, etc. can be illustrated. 
[0081] the electrical and electric equipment - an electron — a field — a mechanism element — ****** — 
polyacetal resin — mold goods — constituting — having — and — a metal — a contact — a large number — 
existing — a device — components — or — a member — [ — for example, — a cassette tape recorder — etc. - 
- audio equipment — VTR (video tape recorder) — eight — mm — video — a video camera — etc. — video 
equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) — a device — further — a motor — a spring — etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, furthermore, 
the light and the magnetic media components (for example, a metal thin film mold magnetic tape cassette, a 
magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part consisted of 
polyacetal resin mold goods — it can apply to the metal tape cassette for music, a digital audio tape cassette, 
8mm video tape cassette, a floppy disk cartridge, a mini disc cartridge, etc. in more detail. As an example of light 
andjnagnetic media components, tape cassette components (the body of a tape cassette, a reel, a hub, a guide, a 
roller, a. stopper, lid, etc.), disk cartridge components (the body (case) of a disk cartridge, a shutter, clamping 
plate, etc.), etc. are mentioned. 

[0O82] Furthermore, the polyacetal resin mold goods of this invention are used suitable for extensive life relation 
components, makeup relation components, and medical relation components, such as an electrode holder of 
building materials and pipe fittings, such as lighting fitting, fitting, piping, a cock, bibcock, and toilet peripheral- 
device components, stationery, a lip cream and a lip stick container, a scrubber, a water purifier, a spray nozzle, a 
spray container, an aerosol can, a common container, and a hypodermic needle. 
[0083] 

[Effect of the Invention] Since the polyacetal resin constituent of this invention contains a specific processing 
stabilizer and a specific inhibitor (a urea derivative or amidine derivative), it can improve substantially the thermal 
stability (especially melting stability at the time of a fabricating operation) of polyacetal resin. Moreover, the yield 
of formaldehyde can be extremely controlled to a low by little addition, and work environment can be improved 
greatly. Furthermore, even if it is under a severe condition, generation of formaldehyde can be controlled, 
adhesion (mould deposit) of a decomposition product in metal mold, and extraction of the decomposition product 
from mold goods and the heat deterioration of mold goods can be controlled, and the quality and the moldability o 
mold goods can be improved. 
[0084] 

[Example] This invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0085] In addition, in the example and the example of a comparison, it evaluated as follows about the yield of the 
formaldehyde from mold goods the formaldehyde yield from a melting object, dry type, and wet. 
[0086] After carrying out weighing capacity of the [formaldehyde yield from melting object] 5g pellet to accuracy 
and holding for 5 minutes at 200 degrees C in a metal container, the ambient atmosphere in a container is made 
to absorb in distilled water, the amount of formaldehyde of this water solution — JIS K — the quantum was 
carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde capacity (ppm) generated 
from a pellet was computed. 

[0087] After putting the resin sample often [formaldehyde yield from mold goods in dry type] test pieces 
(2mmx2mmx50mm) (the total surface area of about 40cm 2) into the well-closed container (capacity of 20ml) and 
heating within a thermostat at the temperature of 80 degrees C for 24 hours, air cooling was carried out to the 
room temperature, and 5ml of distilled water was poured in in the syringe, the amount of formaldehyde of this 
water solution — JIS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and 
the formaldehyde gas yield per surface area (mug/cm2) was computed. 

[0088] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 85.6cm 2) which 
excised and obtained four sides from [formaldehyde yield from wet mold goods] plate-like mold goods 
(120mmx120mmx2mm) on the lid of the bottle made from polyethylene containing 50ml of distilled water (capacity 
1L) and leaving it at the temperature of 60 degrees C in a thermostat for 3 hours, it puts at a room temperature 
for 1 hour. According to JISK 0102 and 29 (term of formaldehyde), the quantum of the amount of formalin of the 
water solution in the bottle made from polyethylene was carried out, and the formaldehyde yield per surface area 
(mug/cm2) was computed. 

[0089] After mixing at a rate which shows a urea derivative, an antioxidant, a nitrogen content compound, and a 
weatherability (light) stabilizer in a table 1 as a processing stabilizer and an inhibitor in examples 1-12 and the 
example 1 of a comparison - the 7 polyacetal-resin 100 weight section, melting mixing was carried out with the 
twin screw extruder, and the constituent of a pellet type was prepared in them. Using this pellet, with the 
injection molding machine, the test piece was fabricated and the formaldehyde yield from this test piece was 



measured A result is shown in a table 1. 

[0090] In addition, it evaluated like the above about the example which does not add a processing stabilizer and' 
an inhibitor, and the example which does not add an inhibitor for the comparison. 

[0091] The polyacetal resin used in the example and the example of a comparison, a processing stabilizer a urea 
derivative, an antioxidant, a nitrogen content compound, and the weathering (light) stabilizer are as follows 
[0092] 1. Polyacetal Resin (a) : Polyacetal Resin Copolymer (Polyplastics Make, "Duracon") 
2. Processing Stabilizer (B-1) : Polyethylene Glycol (Product made from Wako Pure Chem Industry 

Polyethylene-Glycol 20000") 
(b-2): Polyethylene glycol (the product made from Wako Pure Chem Industry, "polyethylene-glycol 6000") 
(b-3): glycerol monostearate (b~4): — glycerol monobehenate (b-5): — polyethylene-glycol monostearin acid 
ester (the Nippon Oil & Fats Co., Ltd. make, Nonion S-40) 

(b-6): ethylene-bis-stearylamide (b-7): — 12-hydroxy calcium stearate 3. urea derivative (c-1> — allantoin [the 
Kawaken Fine Chemicals Co., Ltd. make] 

(c-2): Allantoin dihydroxy aluminum [the Kawaken Fine Chemicals Co., Ltd. make and "ALDA"] 
(c-3): Holum nitrogen Two-mol powder [the Mitsui Chemicals, Inc. make] 
(c-4): Holum nitrogen Three-mol powder [the Mitsui Chemicals, Inc make] 

4. Weathering (Light) Stabilizer (D-1): - 2-[2-Hydroxy-3 and 5-Bis(Alpha and Alpha-Dimethylbenzyl) Phenyl] 2 - 
- H-Benzotriazol (D"2):Bis(2. 2. 6, and 6-Tetramethyl-4-Piperidyl) Sebacate 5. Anti-oxidant (E-1):Pentaerythrito 
Tetrakis [3-(3, 5~G T-Butyl-4-Hydroxyphenyl) Propionate] 

(e-2): Triethylene glycol screw [3-(3-t-butyl 5-methy|-4-hydroxyphenyl) propionate] 

6^ nitrogen content compound (f-1): — melamine (f-2): — use 1.2 mols of ****-proof formaldehyde for one mol 
of melamine-formaldehyde-resin melamines, and it is made to react at pH8 and the temperature of 70 degrees C 
among a water solution, and the melamine-formaldehyde resin of a water-soluble first stage condensation produc 
was made to generate, without making the system of reaction become cloudy Subsequently, the system of 
reaction was adjusted to pH6.5, stirring, stirring was continued, melamine-formaldehyde resin was deposited and 
the particulate matter of crude melamine-formaldehyde resin was obtained by desiccation After washing this 
particulate matter for 30 minutes and filtering it with 60-degree C warm water, the acetone washed residue and 
the purification melamine-formaldehyde resin of white powder was obtained by drying this. 
[0093] 
[A table 1] 
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[0094] 
[A table 2] 
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[0095] While work environment is greatly improvable since the resin constituent of an example has the very small 
yield of formaldehyde compared with the example of a comparison so that more clearly than a table, the quality 
and the moldability of mold goods can be improved. 



[Translation done.] 
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t^o 30 
[0015] 

[00 16]#VT-fe^-;HtJi<!:[t **W*b> 

s (-ch 2 o-> ^^sflteR^fiti-r-sw^^t^ 

lSa a a « rft^4010j^^) 4 ^^p^ U>g 40 

£ ry^73>j ntfy^-ccbc* 

n-t^-Jifittctt, ^£*2-6*Ig (*?*L< 
W:KS^2-4flg) <D***/r;i/*u>4i{4 

*^->x^U>S (-CH 2 CH 2 0-) , 2h+->^ 

fc*~Jl/#tti£»cS*UT t 0. 0 1-20^% » 
SKttO. 0 3^10^b% 0. 0 5 — 5 50 
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^%) , 3e>lCjf$L< ttO. 1^5^1808 
[0 0 17] ^'J7-b^-;l/3^y7H^ XJtE#t?» 

n#y v-&£-c*r>rfej:ii 0 ttc, tfyr-fe*-^ 
Wilt H4L ^ob^>ifti*©*W> 

[0018] WiB#yT42^-iH»BB« 4 W*.tf, 
A7^ft F, ^7^il/A7Jl/fb 7^h7^f t 
F4i'07;l/fb h y i^u>*** 
-YK, :7'pfcTU h\ l, 3_y^^ y ^ > 

[ooi9] *»w©i*e«v flpx^sewRiywMffi* 
ffi^-a-raajn-r ^ciai *yT-fe*-juwfl§(D8& 

L < JWSB U # y T -fe 2 - ^*BflEJI5ift09&{ b 

R^flnxtttcffin/c* y r H2»-;u«iiitiRS:iB5S:S4 c 
[0020] flnxsswibrtt. ^yr;i/^u>yy 

[0021] mrfa^yr;b^u>yy n-;ixcc«, 

+ U>^yn^jb x^u>^ijn-;U, y'u 

! . s 7Wi/>^'j3-ib (»^u< CiC,. 4 r;u^u> 

#ufi/>yy 

> y y r3 - ;urjr y c , _ 5 T u >^ y a 
(Sf*0< (i!l< t ;C 2 . 4 7;^U>^'J , 

^Xtt^a^^l^ftf) , #y**i/x^u> 

d< y :*=^> f u > 9 y -fe y ;ux-^k & y > 

x^U>^K »J^ : t : ^^Pb , l/>^y^f;l/x-"W { c£' 

*yx?i/>^ij3^ ^y^^^x^u>^y 

TS^l x l o 3 -l x l o 6 lx l o 3 -5 
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x l O 5 ) , L< «2 x l 0 J -1 x l 0 s (09*. 
tf, 2X l 0 } -5X 1 0 4 ) flfiT^^o 
[0022] mmx-ZT^t lttt k *©«K6«»CC 
(HIS 3 *rT , a««X»»«&KBl»»x.^ r;UOl>-T ft 

«Kibr«, ftJHRi O«±0lfKtt2«©mi» 

bl lfiottfliRim [*^y>«, ^y> io 

j^)l^9->m, ^^f^fi^JlWt. Z7TV>Wts si~"r 

T5 + >ig, *<^>bl y^-ky>BL 
?ywi. ^^^^if>@t. ^y^>K. ^ 

munmm) . mmk\ o«±<oi«©*tt»BB 

10 -3^MM (»*U<ttC l .. l .tt?PBM*Bl) ft 
£] . SaRSU 0«±cDnffi©fllKM <-*«ttflfflW 20 
K) [*>s*isZsm> ^zyffjyrM, Ff^>~i, 

nun (»*o<6*nflB<Dc 10 . IB tt«iBii»») . ^-fe 
,....3&faBnm (»* l < tt-ffloCf.^^FiwaBi 

««tt©t Ka*^>u»*»T-rtfc*r*Bn)Wt>«* 

[0 02 3] S/C BIKSx^f W«SctS7^3- 30 

fWa^ar^a-Jl/iLrtt. ASM** 2 
-8 SEt, »*L/<tt2^6SK©^ffir;l/3-Jl/XB 

> y y a - jutt <dc , . . r iu* u > y «; 3 - ju (»* 

KBC.TMU^^ya-jb) 
6OBHW*&if<0h y*-;HB, -^>#xyxy h- 

y a - ;i/ & i* <d # y * * is 7 ;l/ * U > y y :a - ;u<Di|ifis 

Xte^m^te, # y if y * y > a £) a * 
£ c «BB#yr^u>^y3--Ji'©¥iWi-&K«2« 

± («*.«, 2-5 0 0). JfiU<B2-40 0 <« 
2^3 0 0) 3HfltC*0, BfeLh 
2 0^2 0 088) WiK, C<D£5U 
^'jmu>^^^t KJRttl 2«±(DBil»K 



*t#gg 2000-26704 
8 

;l> a -Mt . 2 &±Q# "J T Jl>* U > ^ y 

[0 024] BifflKxx IWEfliKKifTSBT J!/ 

3-JbirM?n, ^^iXfik ^xXrJk hy 

xxmt'i x««»<d xxr iHSd* W l r t, > r & 
<fci>. BittBlxxf'iUOWiurtt, xfu>yj3- 
ii/^xfr y >ixxrJk yy-feu^^^fr y > 
ix^fik ^y-fe y > h 'jAji/^>ixxfik # 
yyy-fey >h yx^ry >8x^tJK f 
ji/^'cmi^^sju * ?>ilxxfjk ^>$?x y x y 
h-^y^y^jbixxfjk vjut^v^e^x^ 
7'j>^xxf;k sj<y r iu*u>yyn-ju <#y x 
^u>yyn— #y ^otru>yy n-jufci*) <2 

^>3?^-h, ^u-h, ^ y ^ U 

-h^i'W?>n^ BM»Hi*«Til/3-^6tll 
^3 n/cBHSSMxx TMcte^x % &ttT)i 3 - 
to^tt < i 4> 1 -ocDSglcD b F a*S/iHtWt ^> t> 
CD; Tttfo^fc: Fa^^jUS^xxf-Mfc^n-rccxx 

[0 02 5] fllKKT IFi 0TB, «B2BW»»!x^^ 
;UCDiaT f ^L/clffiX«2ffi(DBgB»KiT 5 >^ (* 
^T^>, i^rry, ^'jT^a^Cd:) iCD^T5 F 
(^^75 F, eXTS Kttif) 3WKffl-C#S. -^^T 

75 F, ^M^>»75F, A';Rf>i7^ h\ X 
f7 'J>B7 5F, 77^>i7U\ <^>i75 F 

a £<Dtt»BS»5«©* i mmr 5F, * u -f ^ f 
tti*o^l!iinBlB»o» l «Btr 5F\ x^r y ;ux^ 

7'J>B7 5 Fx Xf7'J;l/tU'i>g7; KttiTiDtt 
*0R V/Xtt^ttfPBil»» i * > T 5 > 4 OJII 2 KBIT 
^ Ftt<!f*s«^r*S # »*l/l»fliB»T5 FCStTXT 

^ Fr*4. mrtat'xr^ Feci*. ClJ^+u^^ 

il<hCDt'XT5 Ktt<ST*s**n, *©*ft«ilttt l 
ifb>y7$ >-^7sr7y>i7^ h\ ^^-y-y^- 
L/>y75>-^f7U>i7iF, x^l/>yT; 
>-^U^>»75 F, jjl?" U>v7 5 >-^x;l/7^ 
87 5F&i^W6n, $6^x^u>^T^>- 
(Xt-T y >i7 5 F) tU^f>l7; F^i"(D7.i^ 
U>v7 5 >CD7 S >»fl[CC*a4.T^»*«tS^Ufc 

Fccfc^r, i7^ p«4tAr«BiunMxttfanflMir 

[0 0 2 6 ] BBKlK&IR%<b UtB, K»B«^<D«SR» 
1 O^OBIKM&ftfll&OttASttfll'CftS. huIB#K 

i-4ii <»«ci^2«) ©ffiaj&wrsfc(D^» 
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^^Cafti') . Hffl^l Bjfe£JS <»Cu. JIA 

Bttf) > mmm2Bm&m <ffi»zn&£*) > jaggs; 

3 BMI (T^S^AA 1 &£) , jgS83l4 

JR (XXSnft^) , ZU?JMIS8l)t£ll (iFe, n 

CCT;b* U±j»^« (Mg, Cafti') i££«ffl*rSO 

ffitB, 1 2-b Fo*^f7y>9^>'5Afti'AS 10 
[0 0 2 7] OTBJnXS5£S0B\ ««±ffl^ 

■fe*-iKMii oo*fi§pic*for s o. oi-i os 

SSB, *?$0<W:0. 0 3 — 5 MSB 0. 0 

5-3mfia5) IK, #CC0. 0 5-2SmSRfMjgr& 

& e milSSd^, 0. 0 1 aaia5*sir«, ^;uat;u 

[0 0 2 9 ] ^^A7;bft F»«ffl<D9«» HiSSt* 

fcN-MMSaii [m%-&, N-^;U{£, N-x^;Mfc 
tti'ON-Ct.sT^U+^ftc, 7JU^U>^U7 (0) 
^ ^ U>^») U7^i(DC a . 5 7 W Uy^') 1/ 

tt«^ftcc«, 0fl*.«, mm<orM» (mz.it, «i/ 

Fft^£<^^&£j&sS£ft£ 0 COSI^ftchbr 30 
C a . 5 7;l'fbh*iO«^ m*£-fv 

f*&£#^tf6*i£. BUSBJS^i^UAT^-^b F<t<D 

T&<£<, n{@<Dy ^U>lf[*^Lr (n+ 1 ) flOJ^ 
*IM4#»&UTl>TfeJ:l> ( n tt 1 £Lh©SH»T?* 

(ft) J:«3TUJRS*iT(r>*. *fc, K*gt«tttt. J^S 

[o o 3 o ] &&ui>mmmmma^ oisjvmmw 

(MZ.it. FRtf^U-f F\ X«*ti6<D 

FXttWR^W F#£*tl*. 
)\<#>m<D0l"{ Fit ^a^KO^W F|g 50 
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(*-+1t;i>;MK) , 7D>io«)i/-{ Fig (7D3?ji 
») &£] X«Cti6©Bfa»# ^ W F«<D 

87 5 F ) % *4C»tt$u-f FS£WT &#>>l>tf*>B? 

/U;l7XA7f>i) tc A $ FSMC 2 . 6 

F (7n77>^7^'J F\ 7D7r>S7^ Ftt£) 

^ F (7:7>F^>1£) tc<tf] ft£#WS*-C*£ 0 
[0 0 3 2 ] gttfrfcy^W FiLttt, R*i7-fe F 
7;u^b Fioatttttf^ *n*yf*>^ 
U7&£) , 7^>F^>, Mcn^O^ft^^^ 

[0 0 3 3 ] <*>"?IW FJLiZWUJ F\ «f«: 

WK^u-Y Fiift«#lS, 7;i/*»;^wtt 

(Li, Na, Kfti'OHJfflgl Aj&fe£Jlig) , 7;b^ 
•JiSilft (Mg, Ca. Sr, B a £<DmWl9k 2 

Am&m&) , rami BftftMi (cu. Agwt 
©*> , mtes2B8g#nitt[ (zntc^i©*) , 

S3BiiIfi(Al, Ga, I ntti'iCD*) , «JB 
S4B»4Itt(Sn, Pb4^i©tt) , MI^8S 
^JimCFe, Co, Ni, P d , Ptfti'ioft) 4 

[0 03 4] fticHZ U-f FR*««:tt % 7 

^f*^CO(,ir{rS/jX# r DICTIONARY OF ORGANIC COMPOUND 
S Vol .1, p60(1965 EYRE & SPCHTTSVYOODE-PUBLISHER 
S-LTD) J £#j$TC££ 0 77>F^f>i#ttil / t 

«*K, 7;l/*;l/S, *s{7UT)l*rfrm, TV-)l> 

mte £~<D&m<Dm%m&m%btcmt%T? > f a >mm 

5-^^;^, 1, lf 
1, 8-^y^;U*. 3, 
1, 3, 6-F r ;^^;b{*. 1, 3, 
ft£<D*:S 9 F y -C^Ji^iHt^ 5 

-7*i;K*4<!f©7'J-;«»*a:£) . -^co 
#J1^ [7^*u^jr* (JHJBSi Al^lt) , 7;b 
^U±>ttMtt (MSIA2 AJR^JM) . I3M1BI 
#JliOtS, i§«5^2 BM^Jliom, J1^3BH# 

s^cDig, mmmiBm&mtom., mmmsm^mt 

<Dt&.%;£] v 7^> F H'>i7;bf r b F{t-&*Ji0)SJ£ 
feSf [fiJx.^, 7^> F >*JUA7;U7 r b F#flQft 

air] , 7^> b-ot^m^it^m (7 ^ ysxtt 

-trot; F>-5-^;^>MiSiO{b^ (ifi, ^ 



n 

<te*ft («#) ft£) . 75>M><fcY s 2V-;Wb 
£*tt£OMfc^W <*, «^Mb^» («{*> ft if) ] . * 

hftif**«^r#4. 
[0035] 77>h^>i2-fP'J K>- 5 
sJOMttiOMfc^BjCCOli-rtt, #HBB5 1 -3 64 5 

3-»£HK*#jhit*. 77>b^>ifiittr^»(b 

<DJSrtSffiJiB*K:-^l*rtt, #r^BS5 2 - 1 0 2 4 1 2^ 
StftL 4tHB0S5 2-2 57 7 1 ^$R, #B8BS5 2-2 
5 7 7 2#&*L 4$HB35 2-3 1 0 7 19H 
BS5 1 - 1 9 7 7 l^^tt£**Jirc#a. 7^>h 

HS5 7 - 1 1 8 5 6 9^«ft£«r#flg"C#£. T^> 
[0 0 3 6] T ^^>BI*fttC«. RC (=NH) NH 
6*C. 7 5^>gi«Ctt *HBR**7 5 

7sy>«*> ^7~^>src&o, ^HW*yr^y> 
cctt, Wi«, ^y^^^, yr^u>, put? 

[OO3 7]^l0^7^y>I», »K^7~^> 
SrC*5 0 gSK^7~^>«, -R,NC (=NH) N 
R»- (R»aoPR,B, ^Xim^t, *3RJa^ 
rn^;i^ X«7V;H^T. ) *ai©fllflE»<fti 

tvw. 5STO6iM^«^Lu 0 awes;*, 
[o o 3 8 ] »* L/t»atRyr-y>*BcH:, 5iai 

fafft^ilt, ^y:aS/7S^>Xtt*(DR3»{* 
(tfiRtf. ^'J3^7$^>, ft^'J3y7 ^ 
^I/7f^>, 4-^f;^yaS/7Sy>, 4, 4- 
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CD^ii <L MOSfj; - ^ > (Wt«. yjuy 
7^>>>, 2, 4-^3 y^'^^Olg, 2, 4, 5- 

vl( = 0)©^, ^tt< £fc loflM-*v* ( = 
O) ?:^/I(=NH) TSt^Ltcit^m 
^^7^;k ^$/^t^7^;k ^7ty> 
ft£) tt£*s«S*TSS. #SU^6HStfiJR*fr{te 

-f 3 KXtt*©WW* («*.«, -fVTWJF, W V 
>Xtt*(DRW*. > V * if* U ^ ^T-t? > ft £(D8$K 

[o 03 9] «nayr^-«>3R<o*rtt, yj3^75 

^U7^>fti') wen^o 
[0040] mrsajssxBJSSRsiaw*. *si>«7 s v> 
>r«»b % WiWfiiiior, *n«a-rffl^rt>j:<, 

[0 04 1 ] JJPWJSijcoW^B, * y 7-fe 

Htm o os«aJtc*rur o. oimoh»(«*. 

0. 0 1-53*9$) , $?$L<&*0. 02-51 

aas, s u<«o. 03-2. ssMaaift-c 

£>9, 0. 03-1. 5tli( (Mit«, o. 1-1. 
5 MSB) flgrab^Tk^AT^t: K©£jffi*« 

[0042] «nainx3cJ©HH:, s»EWW»ii*^i** 

30 Wf£ (*) *5E»I, KftBSiURL SBft*«{fc£«! 

[0 04 3] mm <*> Sc**ICC«, (a) OV'F y 

rv^-iu»fc^« t (b) ^>v^^^>^b^, 

(c)^fg<>^/x-h^t (d) tsT ST? 
yu-h3fi{fc^ft, (e) 2/a«5»7i»; K^b^W, 
(f) t>^Fr 5 >»ffc^»^6ftS»«fc*)«»i3 

(a)^>VF'J7V-Mft^iiim 2- 
(2' -tFa^-5' -^f^7i-Jl/) 
»JT!/-ik 2- (2' , 5' -V 

- t - 7'W7 x - ;b) <>7 F 'J77^;k 2- 
(3, 5-^-t-7 5;l'-2-fcFP^x^) 
<>7hJ7^ 2- (2' -tFu^V-3' , 
5' -S/--fVT 3 )\sy*~)l>) OT^b 'J77-JW 
2 - [2-tFatV-3, 5-b^(a, a-^y^ 
iK>i/il/) 7x^.;H ^>7f'j77-ik 2- 
50 (2 # - h FP^y- 4' 
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v~ HUT V*-^ & <fc* oo t F a * ^>;HM^ > v F U T 
t^^v'F'Jry-^g) 4 (b) 

{b^cbUr^, 2, 4-^tFDt^>V7xy 

2-bFP^-4-^^^>^x>'> l 2 
-t FP^>>-4-t^ K^/7x», 2-b 
FO^>-4 - FfW^W^iyX 2, 
2' -i/b Fp^^-4-^ K^O^x^X 
2, 2' -^b Fu^v-4, 4' - h *5^>l/ 
t7*y>, 2-bFn^>-4-yh^>-5-^W 
^>^/*7^^> v 2-bFo + ^-4-^ + >'<>^ 
* Fp^^jUMO^^ * ^ 

>SL (c) SfWR^Wx- h»fb^«4UT«, p 
- t -7* fry xx/HJ* Vfls- b. p * 

x;nj-y ^u- hfti'or^j^x-w y f 

SI (d) 2- 
x^;l^=£i/;l/- 2 -^ry- 3 , 3 -^7 *x;t/T ^ 
yu-F. x?*;U-2 -^7^-3, 3-^7x^7 

Ms (e) */*-)87^>J FM^ftilttt N- 
(2-xH7x^) -N' - (2 -x h*5>-5 - 
t -zf?)l>y *~)l>) y^i>?7; F\ N- (2-x 
^/l^-xxn,) -N' - ( 2 -x F3^>-:7 is 

x^;Hft i'*St5>> a «5«^T5 Fffl, (f ) 

b>^F7^>i{fc^iLm tiwnm^m^ 
-r*tr^yt?>BH»* (4-r-fe f*v-2, 2, 6, 

6 -f* h ^^^JUb**N.y S^> N 4 -Xf7P -Ot^^^ 
-2, 2, 6, 6 -t* F^y ^^tf-^ys>> k 4-7* 
yp>f;U=*-*V-2, 2, 6, 6-f F7^Wb^>J 
>>>> 4 F+v'- 2, 2, 6, 6-f F7^^b 
-<y^>, 4--<>v r <OU^^-2, 2, 6, 6 --r 
h^y^-il/tr^y 4 -y^P^^Vibt^^- 

2, 2, 6, 6 - f F7^^b'^U *P> V 4-^^y 

*->-2. 2. 6, 6 -f* F^y ^i/tr^y 4- 

'Oi/Jl^+S*'- 2 , 2, 6, 6 -T- F5^ ^Jl/t^y 
4- JUrt^) - 2, 2, 

6, 6 -f* F^ ^•Jl/tr^ys^>, t'X ( 2 , 2, 6, 

6--r F^y^;b-4 -t'^y^ju) :t^ifu-k tr 
X (2. 2, 6. 6 -fF7yfil/-4-b'^'jy;b) 
7P*-F t fc'X (2, 2, 6, 6-rh7^5 1 ;l'-4 
-f^y^;b) 7i^-F, fcf* (2, 2, 6, 6~t^ 
h 4 - y -fey^^r— F, tTX (1, 

2, 2, 6, 6 *)l>-4- fcT^y -fe/^ 

fr-K fcf* (2, 2, 6, 6 - x F ^ 4 - fcT 

^'J^) rl/7^l/-F t l, 2-trx(2, 2, 
6, 6--r* F-7^f-Jl/-4-bXiJ>?;l,t + V) x£ 
>, b*X (2, 2. 6, 6-7^h^y^;b-4-t*^y 
isjV) + 7^-U>- 1 , 6 — F . b'X 

(l-^/l/-2, 2, 6, 6-f F^^-4-t 
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-<y>>;W7^-F, FUX(2, 2, 6, 6-rh 
^y*ju-4- f^ys^ji/) ^>-bf>- l , 3 t 5-F 

y#;M**^U- F&£GD2. 2, 6, 6-fh7y? 

;btr^y^>3K) , xittmft+ww^v i»mm&m 

tt&Sl (a^M^y*;^- 1 - (2-bFD + ^xf 
W -4-bFa + ^-2, 2, 6, 6-^h^*JU 
tr-^y^>«t^»tt<!r) ft^w^rts. 

[0 044] ±K© <fc <*) *5e»H\ m!4r 

io TS©*Jjff$L< 4 (a) O^/F^^^f^ 
®. (b) -OV^^y>^t^, (c) 
v'x-Ffb^L (d) ^7/7^'J U- F^b^Bj, 
RCf/Xt* (e) ya^lrx-j F*Wb^«©W« 
Ofc)£3©W£> (f) fc>y-Fr5>*<b^»i© 

[0 0 4 5 ] Wf£ (*) *5©M*»an-rsciCCJ:f3 fc 
20 -c#£ Q 

[0 04 6] SH£ (^) £S»J<D«Sfln»£ v # 

yr-fe*-ju»iti o ommmcMLxo. 01-51 

fi^P («*tf, 0. 0 l-3M:Sfl) . Sf^U<«0. 

oi-2mfiSP, s6*af*u<«o. i-2ma§p 

(«Att, 0. 1-1. 5 MSG) ^JgT$>^> 0 

[0047] Bf«R <*) &jsm (a) mrnrn cb) 

t<Dm^ (MMlt) Mift mf^ (A) 
(B) =0, 01-15, £t>icH£L<te0. 1-1 
0, #CC0. 5-10 0. 5-5) f§ffi©« 

30 H^eiBJWr**. 

[0 04 8 ] C<Di^i«^fiDffi» (A) SCJf (B) <0 
il^r, *yT42*-;l/»|»l 0 0MMBCCWL 
rO. 0 2-1 5S«SP, »*L<tt0. l-10fiS 
^^>CC»$O<«0. 3-5MSSP, »«C0. 3- 
3MfiSP 0. 5-3SSSP) SKr*S. 

[0 04 9] Ofef tBET jhffDCc 7x/-j« 

<t>y- F7*^-;i««cdf) , r^>m. y>», 

40 [0 0 5 (T^*^-^*iWbi»jt»l«:tt, t>^F 
7x7^j1/E WiK, 2,2' -^fl/>b^ (4- 
^ 6 - t --f&Jiy )V) % 4, 4' -^^ 
u>t'x (2, 6-^- t -zf*)ly % 4, 

4' -yf'Jf>b'X (3-^^^-6-1-7^7 
*s-)l>) , 2, 6-^-t-7W-p-^U7- 
;k 1. 3 t 5-F»J^f^-2 1 4, 6-Fy* 
(3, 5-^-t-7^-4-bFa+^>») 
^>-fe*>, 1, >yt-;b-bx [3- 

(3, 5-^-t-7^-4-bF*P^^7x^) 
50 7'Pb't^-F] , ^>^x'JX'jF^rF7^ 
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[3- (3, 5-^-t-^;b-4-bFo^S/7^ 
~fr) y'V fc;t*- h ] , F 'jxf 1/>^'J3-^- fc* 
x [3 - (3 - t -:/^;U-5-y^;U-4-fc Kn + 
^7x^jb) yaft^-h] , n-*t> $*?isfr- 3 
- (4' . 5' t-^;l/7^y-JU) ^PM 

* — k n -^^^f^l/-3 - (4' - t Katv- 
3' . 5' t 7*Dfn- 

k Xf7'J;l/-2 - (3, 5->>- t --/^;b-4 - 

-3, 5 t -b FP + VO^ 10 

k 2-t-^;l/-6- ( 3 - t -:/*jU- 
b-jf-fr-Z-t Fa^^yyil') - 4 
*~Jl/T2> »J K N, N' ~^+1f^^U>fc:'X 
(3, 5 t -:/^;l/-4-fc Ka+y-b Fo*/ 
>A7 ; F) , 3, 9 -ex {2 - [ 3 - (3 - t -Zf 
9-fr-A -fc FP + ^>-5-^^^7x^Jl/) :7*nt::* 
-;l/*3^>] -1, 1 -V>jt*frx.*fr) -2, 4, 
8. 10-f F7^ + «ba [5, 5] ^>f r ^>, 

4, 4' trx (3-^^;i/-6 - t -zf^fry * 

s-fr) % 1, 1, 3- h (2->^;U-4 -fc F 20 
a*f- 5 - t -zfpfrv *s-fr) :/*>tt<ir#s** 

[005 1175 ^JRWfcBSiJWfctt. ? 
Ji/-l-f7f;b75X -7^r.;i,-2-^^ =f-)VT 5 
N, N' 1 , 4-7x^l/>^7; 

> v N-^x—JU-N' -^n^v^U- 1 , 4 - ? 
x-U>^TS>. 4, 4' (a, a-isST-fr^ 

isy ^^fr~r ^>&£^S£*i£ 0 

[0 0 5 2] »; >*BMU»jfcJWtc«, Wttf, h V -f V 
r>W^7r>fFs h y^*— ^^7? A k V x ) 30 
x/^;l/7 x^^7? -Y k ^7i- ;U-f v^i/fr 
t^77-(F, 7x^-{vr>^t^7 r -Y K 
2, 2-yfU>bX (4, 6 -Is- t -zT^frz? 
;b) t k 4, 4' -^yx>fcx 

(3 6 - t -7* fry *.~fr) h y ^v;^ 

^X^r-Yk HUX(2, t-zff-fr? *~ 

fr) *s\yy 4 k F yx (2- t -^>;u-4 - y^- 
fry 7 >f k F»JX (2,- 4-^- t- 

7 5^7x^W ^X77^fh, FUX (2-t 

^^770, fcx (2 - t x 40 
7x^;^X7 7 ^F t hyx[2-(l, 1 - 

^ &frZfU\Zfr) -7x^b] 4^X77^ F, F F JX 

[2, 4- (1, 1-^^7'Pt^) -y^^-fr] 

^7 7 ^F S FV^ (2-t -^jU-4 -7 
7 * *x 7 7 ^ F ft i'©*X7 7 >f h ffc^ft ; h 
'JXf^^X7^>, F'j7 , Pb*Jl/^X7Y>, h*;-^ 
^;l/^h^r7^>^ F';y^P^t^^^7^>, 

x^Jl/t^;^X7-f>, T , J^> ; 7i^WX7-{ 

MJ7x^Jl/^X7^X ^fJl/7x^;l/~p-7 50 
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^>J^X7^>, p-7^>Jbi/7x^W7^ 
>> p-kJ^^7x^ta7^>, */- p ~T^> 

ji/7x^ta7^> l s?- p - h y x~;u*x^ 
A Mi-m-7^7x^jl^7^> 1 h y ~ 
2, 4 *;U:7 *~Jb*;*:7 ^ > % hy-2, 4, 

6-F'j^ ^ii/7x^x7 a > s h y - o - h y ^ 

*x:7.f>, F'j-m-F , JJ^^7^>, F 'J - p - 
F'Ji^^7^> s MJ-o-7^Vil/*^7^> > h 
>J-p-7^>W^7-/>, 1, 4-t7 (i/7x^ 

[0 0 5 3] fc Fu*s^JSMiWi±Mtctti s mm, 
2. 5-^-t-^;bbFP + y>^i^n, * 

^y>»M{ti»±JWcctt % 6-iF^>-2, 

2, 4 - h y ji^>v- 1 , 2 -5/fc Fa*y y 
^£ft. 4*^««fbl*lb«lCW:, ^^yn> 
**s>:/afc:**- k ^^^■i^t^^Dt't^ 

[0054] c ne>oiWbi»±#jw-«x»ii««±« 

[0 0 5 5]»$ is^mtffistmm. y * 
ffcl»jOW"(«F«:, b>^F*7x/Hi/g) ttif*^* 
n£„ fc>^-» F7x^;l/S©t(i-c^ ftcc, tfy* 
-;u-#y [ (MC 3 . 6 7WiHM'tFat>'i 

^7x^) 7'Pft^-M«^t 1, 6--^ 

fr-\z a [3- (3, 5-y-t-^^;u- 
4-bF*P^>7x-W r/ntf**-H te£(DC 
,-i.rJl'*U>t>*-JU- ex [3- (3, h-V>-ft 
ti&C^tTfrlrfr-A -fc FP^>7x^) 7"nfc^ 
; h y x^u>^y n-;l/-t'x [ 3 

- (3-t-7 f ^JU-5-^f^-4-bFn^V7x 

r;u+u>^-;u-fc*x [3- (3, 5-^-^c 
3_ 6 r;u^;u- 4 -t Fa+^x-^) ^atr**— 
h] ^y-fey> Fn [3- (3, 5-S>- 

t-^;l/-4-fc Fa+^7x^) ^Dft^- 
h] rjt£<DC s . 9 Tfrt» b y*-;u-tr^ [3- 

(3, 5-^-MC J . s 7J^Jl'-4-bFPt^7 
x-;l/) ^oW*- h] ;Witf,^>^x^iJ F 
-;Ur*K^X [3 - (3. 5 - >>- t - zfpfr- 4 - 
tFo + V7x^) ^Pfc^-^-F] tti*<DC 4 ..T 
^>fh7^Hbfh7^[3 - (3, 5-v 1 -^ 
feC J . ( 7^+;l/-4-bFn4^7x^) ^pW 

[0 05 6 ] cn6owbS6±ffJ«#ttt?, 
±«»Tsri. M^ti»±»j©dw»3:. *yr 

■fe^-JH»Jil 0 0*«BUCCS*UT, 0. 0 1-511 
88, jff*L<«0. 0 5-2. 5Ma§[5, #fc~0. 1 — 

[0 0 5 7 ] tt*£M»«{b^»«:tt, ffi^T-{t^«9 
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5 >S ( o - F;w^>, p-F;w^>, p x<= . 

>) . 75 Yit^m (vn>r^ F, ^V7^;l/g^7 
5F^WiM^>i7;F, p-7;^>X7 
5 F&£) , b K^y>Xtt*OiHWfr (t F^>, 
t F*V>, ?f*J^>Bk F9S>Fft<!f<Dfc F^>> 
Ftt£) > ^^^F^^yK^t^, THz 10 
F^7t5>, <>y^7t$»Si'0^7t^ax 

>Xtt-e-©Sf«» 0>F-», v^>&£) ^iW( 
[0 0 5 8] fflRSS«fl|iLrtt. 0Wtt, *;uat 

^ ^ >*§JBi, y75>-y^s >ttffl!Sr droft 20 

«^«fl|3tC^) , 5?#J&7 ^-^U^^fc FWBt 
<7-y>»BB&£) , #'J75 FWBB («*.«, ^ 

^>12, t^n>MXD6, ^n>4-6, ^ 
O>6-10, ^^D>6-1 1, t>fD>6-12, 

t^a>6-66-6io «c<Jro#s*x6*ft*^3j< y 7 

^»J75 Ftt£) , ^»Jx^fil/7^ F, #y7S F>f 
5 h\ ^V7^y^7 ^ F, !)fJ75 y^^x-^;b, 

# y * u * >tt ^WKrt^ 0 30 

[0 0 5 9] #*tA>SBRd*ffe^«:tt, ^'J75^ 

fli ( ^ 5 ^ >«tfl|& £'<D7 5 ^»B1, ^«J75 Ftttfiifc 

<*r> ^sns. »K:^5> t 7S-/ttffl| 

ffimte £) , # y T 5 F*tflB#»S 7^ v*|JB§, 

>*JBt (y7$>-^;^7^fth"W , ftCcSRM 

[0060] ctibom^it^tzwtextzrm 
yr-fedr-iHBBi ooM»jc»or, 0. 01-5 

MSgp, #*l,<«:0. 0 5-2. 5SJ1SB(^C0. 
[ 0 0 6 1 ] 7WJX«7iI/^'J±iiIft^iU 

•^AXtt^y^Attdf) £<Dt£ <*M/#T>M£BWtt) ; 
*BKb«J ; C a CX M fir Oft <Sf©£KlMI:& ; C a C O 
3, MgCO,tt£<D&in£lt&L ^^B». 
y > Ktttt £<D««*»tt £#*W5*"C » 4 . 50 
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[0062] ftf&Tz>*>i#i'mt 

>B»t Fo*s/^a*Wuri*rfej:c> 0 fylBBIM^ 

Dt't^ 8«a£) . BfflS8g£«fi#Jl/#>» (vn 
>BL =i^*& k 7^hT>H!tt<!f) v **->#;l>#>K 

[0063] otbtjI'* yx»7i^ y±a*nMt^gj 
#yr-fe*-jb«Bii 0 oawjccWLr. 

0. 00 1-1 0SSSP, »*L/<tt0. 001-51 
MSB (WC0. 0 0 1 -2mfiSB) Sfi©«H^6iKR 

[0 06 4] frsa»{ti»±ffj. li^wt^s^^ 
# ';xtt7w y±a^»ft^«jtt*ti*titt*^*>i* 

[0 06 5] $ 1t % y T-fe *-Jb»fllfiSE!gj 

^>FSft»*$ff*U< k 77"^f4, 7>h^*y> 
*»£k 7#n*>7->IBkf4, 7 h 

+^^y f>»«s. ^yu>*af4, -<y 

4<^, im (*> tt^f^±r#^ 0 

[ 0 0 6 6 1 m&m<D^mte, #yr-fe*- 

0. 0 . »*U<tt0. 1-4SSSP, 

[0 0 6 7 ] **^CD«fl|fflJffi^tc x £«CCj£DTHfS 

(*) tete«afc«flt, wa«, r^yju*«Bi (#y 
y^;by*^y h«c<*r©c l . 10 r;u+^ (-^*) r 
^y u-honaxB5«^*) . r^yjusarv* 
*y*-**-h«fBitt£r«r»inor«>j: 
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[0068] #s6H/j<D#y r j e^-mmm.j&mcu^ 

[0 0 6 9] *56?S<D3j<'JT-fe^-^«}BiJjafi£^^, $8 

ttBFJi *«fll<D^fffi-cii^"r s c <t&c <fc o usiiST # & e 

etc**. *yt; ^ n a a(cffli^nsjiaflt%<D8H»u:*j 

tt> ttt©flE» (nujL^mm, msmmfctez) zm.^ 20 
mx*>%>. 

[0070] #»pi<d# y r-fe £ -iU«iit«JsB»«, « 
(36) 3cffitt**U ^ a a p^^S<-C# 

tor) xeccfei^T, *yr-fe*-jHiiB©iiftx««i 
^ft? cc £ £ * ;U A T ;b 7 s b F <M£j&£ tc ffWMT 

& ttffl^JK. WHM^ ffiBflaB. :7a -fiS 

n&f&m. m&tisa&s wmom* *fx<t>i?**is 

[0 0 7 1 ] Bute* y T-b*-;b*Bl«flE«!r«lflESti 
TA/^t F«atW«»rd>tt^. -Ttttofe, BKfclfcit 40 

Sdtt iro3Rjew*4tofi£*©itE# y r-fe * -ji/»j»-c 
srr*. H»ccriijES*ir(r»**ryr-fe*-ji/ 

•niflBBftfrSO^^ATJUyt FJft£aK. KSC (tl 
»»E*IWH»T) Ccfc^r, cm 2 ^cD 2- 

StTBfSl cm 2 ^/cf] 3-6 /xg?Ija-C^-S e $ 

mtm**nm^x$>, <m«*£«*h»t> 
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[0 0 7 2 ] CfUCfctUT, **qa<D#y7-fe*-JU* 

f&mshommm 1 c m 2 ^/c o 1 . 5 u ettr < 0 - 1 

MgiS) > S?*0<»0— 0. 8 jug, ££>&Cj?£0 

<t<*o-o. 7 m gm&x$>K). mn, 0. 01-0. 

«T(0-2/i g.flK) , Jf*l<«0-1. 7 m g , 
S6fc»*b<tt0-1. 5 ii gSBT*»). 
0. 0 1-1. 5 firSffir**. 
[0 0 7 3 ] *$m<D#V T-fe ^ - ;l/«J|R!EJBp a B «, 

[0 0 7 4] fc*5, KSr<D^;l^A7 Fffe^g 
[0 0 7 5 ]^ 'J7^-««»Sii iK*CC<fc Q 
^Di» 1 0 - 5 0 c m 2 tftSS*) %iBB!SS 

@i2 omi) tcAn, as 8 o*cr-2 4^paaat* 

?k?§^C0^;bvy >S^r J I S K0 1 0 2, 2 9 
mcKKD^JlAT^rt F^*fi (u g/cm 2 ) 4* 
[0 0 7 6 ] M^CD^^AT^t: F^*S 

Att, *BSl 0—100 cm 2 £&£fl]g) 4, 3KS 

*50mi **t?«Haa mm \ d ©ikbwt 

^ariB#paS(gU, SB8StO*S«(D*;i/7 
'i>MJ IS K0 1 0 2, 2 9 (WA7^ftF 

TJbft FMt (Mg/cm 2 ) 
[0 0 7 8 ] ^WtCfeWiHflB^AT^^b 
*©»ffl*S3e« k #y7-fe#-JMfflS> SDX^S&J, W 

s*-r y r ^ - juttfliffl^tDfiS^fn&c-oi^r 
w-c«c<, mmjzmm, flho^y^-tftwrsasEW 
o^p D ptcfec^r -e<z)^p a D cDSffi©A^ (pa 
tf, 50-100%) ^yT-fe^-Ji/WBtr*^?*! 

[0 0 7 9] ^§m(Dm&gu\t. WA7^ft k*sms 
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Rvmrnatt (mm • <d^& • wwt urs? 

[0 0 8 0] J: OftftWCCtt, a»*^HF<D««gBn a p<b 

[ 0 0 8 1 ] «A • «^»«FO««WB n a n i UT», # V 

U3-yft£©*-fw*«B* VTR 
U^-^-) t 8mmb'ft v Vflrijji "yts:£<D\Zf 20 
*«S, Xtt=»fcT-*L 77^y^J, y-F^P-fe+f 
:3>fc- A -£~&£cr)OA -f^*- F^— > 

f y Maf^^- f y v^&if) , 30 

F, 7q^t'-f^^*-HJ7^ \~?4^>?t) 

- f y 9t>35cdf«:fejifflniiiB'r**. ttam^f^ 

F^-, y?Ftt£f), ?4 XZij- F y v^BBfli 

[0082] *mw<D#*)Tizz~)\'ffin%i8 l & 40 

&it. ffiHBSJL &A> E«, a?*, ten, F^UJS 

a^ngpfp^^o^w • ewkl xa, y *v y - 

[0 0 8 3 ] 

*f*) #yr"fe*-Jb«m©i»ss 50 
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KOSStMWt?*, #M^©#S?^<DttS (*-;UF 
[0 08 4] 

[0 0 8 5 ] «c*j, *Mi«Rcflt«0l«:*ji»r, ?§i!t{* 

ff^p^^Orh^AT^rt F<£>#g£»cot,>T> &TF<D 

[0 0 8 6 ] [^li^^CD^^ATJU^fc F»£»] 
5 g U -j F ftiEW^Cf?*^, ^HS^il^Cc 2 0 0 

4XSi±Sc c<Z)7j<^cr)^;l/Ar;Ur : t: F«*J IS 
K0 102, 2 9 (^;KT^ft FO^) tCgfoTS 

(p pm) ^mtHL/c 0 

[0 0 8 7 ] [|£^"CCD^a n p^6(D^;UAr;Urb F 
KKM- (2mmX2mmX50mm) 1 0M (t®MWf£1fa 
4 0cm') <D«fl§1f >7)l>zmffl&% (SS2 0 m 

i) KAn, »K8 o°cc24m taiattrt-cupjRu 

/eft, S&OC^&U ^S7K5m 1 *VJ>> ; CcrftA 
b/c 0 COTjcjg^CD^^AT^^b F«*. J IS K 
0 1 0 2, 29 (*JbA7;i/ft FCDM) i«ot^I 

/cm 2 ) Znmistc. 

[0 0 8 8 ] [S^r^^ D a p^6CD^;UAT;l/^t: F 
ffeSfeS ] W-MKfm^a ( 120rrmX i20mmX 2mm) *> 6 4 ffl 
*«J8ftL/Tf#fcK»it (lOOrmiX40mmX2mm ; IfeSfflfRs 
5.6cm 2 ) 3KB*5 0ml **tf#Ux^U>«a 

(§11 L) OStcSWTSHL, tlfittrttejUK 6 

o -C-C3 ^FiBttBufca. isr i mrmm-Tz 0 # y 

x^U>«Jjg[cpCD7KSvSCD^JUvy J ISKO 1 

0 2, 2 9 (^;U7WbFOS) &Cfi£oT>£fiU 
^MftS/cOO^^AT^^t F»flfe» (yg/c 
m 2 ) ZMftLtc. 

[0 0 8 9 ] mm i - 1 2Rvmm 1 - 7 
# y r-fe ^ -;u«Hg 1 0 0 sssiuc mm 
mt Lxmmmmfr. m<m±m. mm^mit^m, m 

[0 0 9 0 ] hb!5<7)/c^, «IX3c3e»i«iWW* 




iJB±l5J««:L-aMlfiUfc. 

[0 09 1] mMM*s£ViiMmv®imLtc#'JT-l22 

-jumk. aixsjm Rxotiift. swi:i*jyn. mm 

[0 0 9 2 ] 1 . #yr-fe*-;HiMg 
(a) : jfi.yr42*-;u«j||3sHy v- (tf'j-^x?- 

(#) H. r^^rOj ) 
2. «|I5ej©W 

(b-1) : jpyx^U>yy a-iU (f03fe«^Uii 
'jif 3— a, 20000J ) 

r^< y u>y ij n-;u 6oooj ) 



«*) ». 

(b -2) 

<*> m, 

(b-3) 
(b -4) 
(b -5) 



* <) xf u> ^ y n -ju^ey x f 7 'J >® 
<B#ttJIS (HO «. y^3f>S-40) 
(b-6) : x? L L/>t'XXf7VJl'7 5 K 
(b-7) : 1 2 - t HD*->^f7 'J >K#n<i"?A 

3. fl3RRi*tt 

(c-1) : 75> h -<> [)\\my r 5 #JU 

(1*) H] 

(c-2) ^^Vh^ytFo + ^AS-^A 
[JHW7Ty>*5#Jl/ <«c) «, TALDAJ ] 
(c - 3) : t^UAtf 2*;l/» [=#<t3* (f*> 
Ml 

(c-4) : *;UAfiBR 3*;U» [H#{b^ (**) 
H] 

4. K«* <*) SJEffJ 
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* (d-1) : 2 - [2 -t Ka*->-3, 5 -ex 
(a, a - f 7*-;H 2H"<>'/ 

h y t-/-;i> 

(d-2) : fc'X (2, 2, 6, 6 - T Yv 4 

5. BWfcB&ltSO 

(e-1) : -<>£xyxy h-;l>f- 1--?** [3- 
(3. 5 -JP- t -:/?-;U-4-fc Ko+^7x-JU) 

10 (e-2) : h 'Jif U>yj 3-;l>tx [ 3 - (3- 
t jl-5 -^f;u-4-t Ka+->7x^;U) :/n 
h ] 

6. SHRdWffc^Bl 
(f-1) : ^75> 

(f-2) : ^ -7 5 >*;UA7*n>-ft K$JH§ 
^5 5> 1 ^JKCWL-r^^ATJU^t K 1 . l^zA**. 

mi\ *.mm<p. phs, sg7 o -crests s-t±. kes 

20 *SP>JgJt^=S:p H6 . 5&c3Hlb-t\ «#£f$KU M 

OHM 5 5 > - *JUAT;l>-rh F«8B©Wttflt*»fc. 
C©1^&^*6 0'C©S*-C3 O^rajJfe^O. tti^Gfc 

[009 3] 
[*1 ] 
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□ BLACK BORDERS 
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□ GRAY SCALE DOCUMENTS 
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